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Description 

Background of the Invention 

[0001] The present invention relates to an apparatus 
for controlling tlie flow of articles from an upstream de- 
livery station to a downstream receiving station; and 
more particularly to an apparatus wherein articles can 
be accumulated between an upstream delivery station 
and a downstream receiving station, and fed to the 
downstream receiving station in a first in first out (FIFO) 
sequence, 

[0002] Heretofore, accumulators have been utilized 
between an upstream delivery station and a down- 
stream receiving station to accumulate articles when the 
capacity of the downstream receiving station is either 
shut down or run at a speed wherein it cannot handle 
the number of articles being fed by the upstream deliv- 
ery station. One particular accumulator is disclosed in 
US Patent 4,018,325. One problem with such accumu- 
lators is that the last article fed into the accumulator is 
the first article fed out of the accumulator and, as a re- 
sult, it is difficult to keep track of the batch from which a 
particular article came from, and the sequence in which 
the articles are fed from the upstream delivery station. 
[0003] Attempts have been made to produce accumu- 
lators wherein the first in is the first out article as dis- 
closed in US Patent 4,51 3,858. 
[0004] The present invention is particularly adapted 
for use wherein an upstream delivery station may be a 
filling station for placing contents into a package and 
feeding them to a downstream receiving station wherein 
the package is placed in boxes. It of course can be used 
in many different industries wherein there is a need to 
control the rate of flow of articles between an upstream 
delivery station and a downstream receiving station. 
[0005] US patent 5,772,005 discloses a contacting 
conveyer, a range between the first conveyer and a sec- 
ond conveyer. It comprises a carrier which can be 
moved freely along the conveyers. A range on the car- 
rier is a conveying member which is intended to receive, 
at a transfer location of the first conveyer, in articles fed 
by said first conveyer and to transport said articles to 
receiving location of the second conveyer. In order to 
close or to form a gab between successive articles one 
of two drive wheels is rotationally fixed by means of a 
blocking element and the other drive wheel is free to ro- 
tate by heard of the relevant coupling being disengaged. 

Summary of the Invention 

[0006] One of the objects of the present invention is 
to provide an apparatus for controlling the flow of articles 
from an upstream delivery station to a downstream re- 
ceiving station and for temporarily storing the articles 
there between and feeding the first article stored therein 
out first (FIFO) in a controlled flow to minimize damage 
from pressure or wear not only inside, but on entry and 



at next machine. 

[0007] Another important object of the present inven- 
tion is to provide an apparatus for accumulating articles 
wherein there is a minimum of contact between the ar- 
5 tides in the accumulator. This minimizes damage to la- 
bels and printed material carried on the outside of the 
article or package or to the article itself. 
[0008] Still another important object of the present in- 
vention is to provide an article storage accumulator 
10 which permits a large number of articles to be stored in 
a relatively small amount of floor space, thus reducing 
the distance between an upstream delivery station and 
a downstream receiving station. 
[0009] Still another object of the present invention Is 
15 to provide an accumulator which operates automatically 
responsive to the requirements of a downstream receiv- 
ing station to store articles temporarily priorto delivering 
the articles to the downstream receiving station in a first 
in first out (FIFO) sequence. 

[0010] It is another object of the present invention to 
decrease the potential for damage or breakage as well 

as jamming or wedging of items to be accumulated be- 
cause of the manner in which the articles are stored on 
a moving conveyor. 

[001 1 ] It is another important object of the present in- 
vention to provide an effective and reliable accumulator 
which can be readily modified for accumulating articles 
of different sizes and configurations. 
[001 2] Still another important object of the present in- 
vention is to provide an apparatus for accumulating ar- 
ticles in a vertically stacked arrangement on a moving 
conveyor system constructed in the form of a vertically 
extending spiral. 

[001 3] Still another important object of the present in- 
vention is to provide an accumulator wherein articles are 

temporarily stored on a moving conveyor which permits 
the loading and unloading of the moving conveyor re- 
sponsive to the capacity of a downstream receiving sta- 
tion. 

[001 4] Another important object of the present inven- 
tion is to provide an accumulator which utilizes an infeed 
and outfeed conveyor for temporarily storing articles at 
a rate depending on the relative speed of travel of the 
infeed conveyor and the outfeed conveyor. 
[0015] Another object of the present invention is to 
provide an effective and reliable apparatus for control- 
ling the flow of articles from an upstream delivery station 
to an downstream receiving station at a relatively high 
speed. 

[001 6] Another object also is to make a more respon- 
sive apparatus thereby minimizing the need for addition- 
al conveyors. 

[001 7] The above objects are accomplished by an ap- 
paratus that controls the flow of articles being transport- 
ed on a main conveyor from an upstream delivery sta- 
tion to a downstream receiving station according to the 
capacity of the downstream receiving station. The ap- 
paratus includes an endless infeed conveyor and end- 
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less outfeed conveyor. A support structure supports the 
infeed conveyor and the outfeed conveyor where a sub- 
stantial portion of the run of the conveyors are parallel 
to each other providing a space therebetween. A track 
is carried by the support structure. The track extends 
along the parallel run of the infeed and outfeed convey- 
ors. A transport nriember is carried by the track in the 
space provided between the infeed and outfeed convey- 
ors for nnovennent along the length of the infeed and out- 
feed conveyors. 

[0018] An infeed drive mechanisnn drives the infeed 

conveyor in one direction, and an outfeed drive mecha- 
nism drives the outfeed conveyor in a second direction. 
A deflective plate or any other suitable mechanisnn is 
used for transferring the articles from a main conveyor 
onto the infeed conveyor. A rotatable member is carried 
by the transport member. There is a driving coupling pro- 
vided between the infeed conveyor and the rotatable 
member through which the infeed conveyor rotates the 
rotatable member. There is also a driving coupling pro- 
vided between the rotatable member and the outfeed 
conveyor for rotating the rotatable member and causing 
the transport member to move along the guide track in 
a direction depending upon the relative speed of travel 
of the infeed and outfeed conveyors. An article transfer 
member is carried by the transport member for transfer- 
ring articles from the infeed conveyorto a position along 
the outfeed conveyor as the transport member moves 
along the guide track. 

[001 9] The accomplishment of the objects discussed 

above will become readily apparent from the following 
description of various embodiments of the present in- 
vention. 

Brief Description of the Drawings 
[0020] 

Figure 1 is a plan view illustrating an apparatus for 
controlling the flow of articles in its basic forms. 
Figure 2 is a plan view of the apparatus of Fig. 1 
showing articles being loaded into the apparatus. 
Figure 3 is a plan view of a modified form of the in- 
vention. 

Figure 4 is a schematic diagram illustrating an ap- 
paratus storing articles in a vertical spiral. 
Figure 5 is a plan view, partially in section, illustrat- 
ing infeed and outfeed conveyors as well as a trans- 
port member forming part of the invention. 
Figure 6 is a plan view illustrating the transport 
member going around a curved portion of the track. 
Figure 7 is a plan view illustrating a linkage mech- 
anism for controlling the movement of the wheels 
of the transport member. 

Figure 8 is a cross-sectional view illustrating a track 
for supporting the outfeed conveyor and an article 
being transported thereon. 
Figure 9 is a sectional view taken along line 9-9 of 



Fig. 8 illustrating a rotatable member forming part 
of a transport member and drivers carried on the 

conveyors. 

Figure 10 is a schematic diagram illustrating the 
5 manner in which the transport member is moved be- 
tween an Infeed and outfeed conveyor. 
Figure 11 is an exploded view of a transport mem- 
ber. 

Figure 12 is a cross-sectional view of the transfer 
10 member. 

Figure 13 is a schematic representation of a modi- 
fied form of the transport member. 
Figure 14 is a perspective view illustrating a modi- 
fied form of the drive mechanism for the transport 
15 member. 

Figure 15 is a plan view illustrating In schematic 
form a modified form of a deflecting member (drive 
position) used with the transport member. 
Figure 1 6 is a perspective view illustrating a medi- 
co fied form of a drive mechanism for the transport 
member. 

Figure 17 illustrates in partial schematic form the 
driving connection for driving the infeed and outfeed 
conveyors when carried in a spiral configuration. 
25 Figure 1 8 is a perspective view illustrating the driv- 
ing mechanism for driving a conveyor belt of a mod- 
ified configuration. 

Figure 1 9 is a plan view illustrating a modified form 
of the main conveyor. 
30 Figure 20 is a plan view illustrating a modified form 
of the main conveyor and the mechanism for de- 
flecting the articles off the main conveyor and for 
receiving the articles back on the main conveyor. 
Figure 21 is a plan view illustrating in schematic 
35 form a modified form of the transport member 

Figure 22 is a plan view illustrating in schematic 
form a modified form of a transfer member forming 
part of the invention. 

Figure 23 is a partial schematic view of an alternate 
40 preferred drive mechanism arrangement for the in- 
feed and outfeed conveyors. 
Figure 24 is a partial plan view of an alternative em- 
bodiment of the article transfer member according 
to the invention. 
45 Figure 25 is a perspective partial cutaway view of 
the embodiment of the article transfer member illus- 
trated in Figure 24. 

Figure 26 is a perspective view of the alignment rail 
mechanism illustrated in Figure 24. 

50 Figure 27 is a alternative perspective view of the 
alignment rail mechanism taken along the lines in- 
dicated in Figure 26. 

Detailed Description of tlie Preferred Embodiments 

55 

[0021] Referring to Figs. 1 , 2, 3 and 4 there is illus- 
trated an apparatus for controlling the flow of articles 1 0 
from an upstream delivery station (Fig. 4) to a down- 
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stream receiving station. The articles are being carried 
on a main conveyor 12 tliat is driven by any conventional 
conveyor drive mechanism for transporting the articles 
10 from the upstream delivery station. The articles are 
feed along the main feed conveyor 12 until they reach 
a deflecting rail 1 4 wherein they are deflected off of the 
main conveyor 1 2 onto an infeed conveyor A. The infeed 
conveyor A is an endless conveyor and is driven by a 
variable speed motor 16. 

[0022] An outfeed conveyor B is carried on a support 
structure. Only the vertical posts 1 8 are being shown for 
purposes of clarity, A substantial portion of the run of the 
infeed and outfeed conveyors A and B are parallel to 
each other providing a space 20 therebetween. 
[0023] A transport member D rides on a track carried 
by the su pport structure that permits the transport mem- 
ber D to move backwards and forwards along the length 
of the infeed and outfeed conveyors A and B. The infeed 
drive mechanism 16 drives the infeed conveyor A in a 
first direction. An outfeed drive mechanism 22 drives the 
outfeed conveyor B in a second direction. A variable 
speed control 24 is operatively connected to the outfeed 
drive mechanism for varying the speed of the outfeed 
conveyor. 

[0024] A rotatable member E see Figs. 10 and 11 is 

carried by the transport member D . Drivers F are carried 
by the infeed conveyor A and engaged the rotatable 
member E for rotating the rotatable member. Drivers G 
are carried by the outfeed conveyor B and engage the 
rotatable member E for rotating the rotatable member 
and causing said transport member D to move along a 
path parallel to the infeed conveyor A and the outfeed 
conveyor B, at a speed and direction depending on the 
relative speed of the infeed conveyor A and the outfeed 
conveyor B. An article transfer member H is carried by 
the transport member D for deflecting articles from the 
infeed conveyor A to the outfeed conveyor B. 
[0025] The speed of the outfeed conveyor is control- 
led by the variable speed motor 22; and if the speed of 
the outfeed conveyor B is running slower than the speed 
of the infeed conveyor A then the transport member as 
shown in Figs. 1 , 2 and 3 is moved in the counter clock- 
wise direction loading up the articles on the surfaces of 
the infeed conveyor and the outfeed conveyor B fortem- 
porarily storing the articles in the accumulator. 
[0026] When the demand from the downstream re- 
ceiving station increases, a signal is generated by con- 
dition responsive devices 32 and 34 positioned along 
side of the conveyor B and on conveyor 12. These de- 
vices will cause the speed of the outfeed conveyor B to 
increase and be greater than the speed of the infeed 
conveyor. When this occurs, the transport member D 
due to the driving connection between the infeed and 
outfeed conveyors A and B will move in a clockwise di- 
rection; and the number of articles stored on the infeed 
and outfeed conveyors A and B will be reduced and the 
first article that was stored is the first article delivered 
from the outfeed conveyor B. The driving connection be- 



tween the transport member D and the infeed and out- 
feed conveyor A and B will be discussed in greater detail 
below. 

[0027] Condition responsive devices are positioned 

5 along the conveyors for generating signals responsive 
to various conditions. For example, condition respon- 
sive device 26 is positioned adjacent to the main con- 
veyor 12 for sensing a backup of articles on the main 
conveyor; and if such a condition occurs a signal is sent 

10 to a controller which causes the infeed conveyor A to 
shift to a higher speed. The condition responsive device 
26 may be any suitable conventional sensor, but in one 
particular embodiment it is a photocell provided with a 
timer so that if the photocell is activated for a certain 

15 period of time by non movement of the article a signal 
is generated. The articles 10 carried on the main con- 
veyor are spaced apart, and as long as the space is 
sensed between the articles in a given period of time 
then no signal is generated by the photocell to trigger 

20 an increase in speed of the infeed conveyor A. One suit- 
able photocell is manufactured by Sick A.G. having a 
part number of WT4-2P135S10. Sick A.G. is located in 
WIdkirch, Germany. It is to be understood that any con- 
ventional suitable conditional responsive device could 

25 be used at any of the locations where one is required. 
[0028] Another condition responsive device 28 is po- 
sitioned along the main conveyor closely adjacent to the 
front end of the rail 14. It is provided to sense a backup 
on the conveyor, and causes a signal to be produced to 

30 reduce the speed of the conveyor to a medium speed. 
Another conditional responsive device 30 is positioned 
near the entrance of the infeed conveyor A for sensing 
a lack of products or articles on the infeed conveyor A 
and this sensor stops the infeed conveyor when such a 

35 condition occurs. 

[0029] There is still another condition responsive de- 
vice 32, positioned adjacent to main conveyor 1 2, where 
the articles are fed back onto the main conveyor. When 
a backup of articles is sensed by condition responsive 

40 device 32 on the main conveyor 12, such stops the out- 
feed conveyor B. A backup is sensed when the articles 
exiting off of the outfeed conveyor B are pressed against 
each other on the main conveyor 12. 
[0030] Under nonnal operation the main conveyor 1 2 

45 is running at a higher speed than the outfeed conveyor 
B, and as the articles are transferred from the outfeed 
conveyor B onto the main conveyor 12 a space is de- 
veloped between the articles. The condition responsive 
device 32 is provided for ensuring that this space re- 

50 mains between the articles, and if the space is lost as a 
result of a backup of articles then the outfeed conveyor 
B is stopped. A still further condition responsive device 
34 is positioned further down the line on the main con- 
veyor, and when it senses that there is no space be- 

55 tween the articles being delivered back onto the main 
conveyor a signal is generated, which is feed to the var- 
iable speed motor 22 driving the outfeed conveyor B, for 
reducing the speed of the variable speed motor 22. All 



4 



7 



EP 1 161 391 B1 



8 



of the signals generated by the conditional responsive 
devices are feed through conventional controllers such 
as programmable logic controller, which in turn is used 
for controlling the drive speed of the infeed drive motor 
16, and the outfeed drive motor 22. One suitable pro- 
grammable logical controller is manufactured by Allen 
Bradley and has a model number of SLC500 series. Al- 
len Bradley is located in Milwaukee, Wisconsin. 
[0031] In order for the transport member D to move 
from the position shown in Fig. 2 to the position shown 
in Fig. 1 the speed of the infeed conveyor A must be 
running faster than the speed of the outfeed conveyor 
B. As a result, when the transport member D is moved 
in a counterclockwise direction it is loading articles from 
the infeed conveyor A to the outfeed conveyor B for stor- 
ing the articles. As previously mentioned when the de- 
mand at the downstream receiving station increases 
then the speed of the outfeed conveyor B will increase 
over the speed of the infeed conveyor A; and due to the 
coupling provided between the infeed and outfeed con- 
veyors and the transport member D, the transport mem- 
ber D will move in a clockwise direction from the position 
shown in Fig. 1 to the position shown in Fig. 2 to unload 
the articles stored in the accumulator. 
[0032] The configuration for the parallel run of the in- 
feed conveyor A and the outfeed conveyor B can vary 
depending on the amount of floor space that is desired 
to be utilized for the accumulator. In Figs. 1 and 2 the 
configuration of the infeed and outfeed conveyors is in 
a spiral. In Fig. 3 the configuration of the infeed conveyor 
A and the outfeed conveyor B is also in a spiral but it 
has an elongated middle portion. If there is sufficient 
floor space the run of the two conveyors A and B can 
be in a horizontal plane. 

[0033] As shown in Fig. 4 the configuration of the in- 
feed conveyor A and the outfeed conveyor B is in a ver- 
tical spiral so that a substantial amount of storage can 
be placed in a relatively small space. Sometimes as the 
height of the spiral increases it is necessary to drive the 
infeed and outfeed conveyors along the vertical path of 
the spiral so as to minimize the drag of the conveyors 
on the track. The drive mechanism is shown in schemat- 
ic form in Fig. 4 and will be described in greater detail 
in connection with Fig. 13. 

[0034] As can be seen in Fig. 4 the infeed conveyor 
A and the outfeed conveyor B are endless conveyors. 
The infeed conveyor A is driven by a motor 16, and its 
path extends upwards from adjacent the main conveyor 
1 2 in a spiral configuration to pass over a drive sprocket 
36 then down a vertical run through an idle sprocket 38 
and back to the track which holds the conveyor in a ver- 
tical spiral. The track for holding the conveyor may be 
of any suitable construction and is supported on vertical 
posts 18 and cross bracing (not shown for purpose of 
clarity). The outfeed conveyor B is driven by the outfeed 
drive motor 22 by means of a drive sprocket 40. The 
conveyor belt B passes around idle sprockets 42 and 
44 in its run. 



[0035] The infeed conveyor A and the outfeed con- 
veyor B may be constructed of any suitable conventional 

chain beltthathas connecting links, and in one particular 
embodiment has an upper surface such as shown in 

5 Figs. 5 and 6. The lowersurface has driving lugs 46 pro- 
vided thereon which engage teeth provided on a sprock- 
et carried by an output shaft of the infeed drive motor 
1 6. The outfeed conveyor B engages teeth carried on a 
sprocket provided on an output shaft of the outfeed drive 

10 motor 22. 

[0036] The driving links 46 have grooves provided so 

that the conveyor belts A and B can ride on the track 58 
and 60. The track is defined by two elongated space 
strips 62 and 64 such as shown in Fig. 9. Drivers F in 

15 the form of posts 48 are carried on the lower surface of 
each of the links 50 of the infeed conveyor A. Similar 
drivers G in the form of posts 52 are provided on the 
lowersurface of each of the links 54 of the outfeed con- 
veyor B. The posts 48 and 52 extend downwardly from 

20 the links 50 and 54 respectively, for engaging teeth 61 
provided in the rotatable member E. As shown in Fig. 
10 if the infeed conveyor A is moving to the right at a 
higher rate of speed than the outfeed conveyor B is mov- 
ing to the left the posts 48 and 52, engaging the teeth 

25 61 of the rotatable member E will cause the rotatable 
member E to rotate and also move to the right. For ex- 
ample the phantom line position drawn therein. If how- 
ever, the outfeed conveyor B is moving to the left at a 
faster rate of speed than the infeed conveyor is moving 

30 to the right, then the rotatable member will be shifted to 
the left as it is rotated. 

[0037] The rotatable member E is carried on a trans- 
port member D shown in an exploded view in Fig. 11 . 
The transport member D includes a pair of elongated 

35 plates 68 and 70. The plates are substantially rectangu- 
lar in shape and have curved inner ends 72 and 74 re- 
spectively provided thereon. A post 76 projects upward- 
ly from the inner end of the plate 70 and extends through 
an opening 78 provided adjacent the inner end of plate 

40 68. An a rcuately shaped rectangular guide bar 80 is car- 
ried on the upper surface of the plate 70 that fits within 
a groove 82 provided in a lower surface of a dead plate 
84. The dead plate is permitted to shift laterally slightly 
during thetravel of the transport member around curves. 

45 [0038] A set of wheels 86 are carried on a horizontally 
extending bar 88 carried adjacent to an outer end of the 
support plate 70. The horizontally extending bar 88 is 
pivotally attached to the support plate by a pivot pin 90. 
The wheels 86 are connected to upwardly extending 

50 flanges 86 carried on the horizontal member 88 so as 
to permit them to rotate freely thereon. A similar set of 
wheels 92 are carried on the outer ends of the plate 68 
and are supported on vertically extending flanges 94 
connected to opposite ends of the horizontal bar 96. The 

55 bar 96, in turn, ispivotallyconnectedby means of a pivot 
post 98 to the plate 68. As a result, the wheels 86 and 
92 can pivot about the pivot points 90 and 98 respec- 
tively, as the transport member moves around the 
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curves included in the spiral track. 
[0039] In order to stabilize the pivotal movement of 
the wheels and assist them in following the curvature of 
the track, connecting linkages 1 02 and 1 04 are pivotally 
connected to pivot posts 106 and 108, provided on the 
horizontal bars 88 and 96. The linkage arms 102 and 
1 04 have downwardly extending posts 1 06 and 1 08 re- 
spectively, carried on the inner ends thereof, which 
project down within slots 1 1 0 and 112, provided in a cir- 
cular plate 114. The circular plate is carried on the post 
76. As a result of the linkage arms 102 and 104 when 
the transport member goes around a curved portion of 
the track, the wheels 86 and 92 follow the curvature of 
the track. The linkage arm 102 and 104 control the 
movement of the sets of wheels 86 and 92. 
[0040] As previously discussed the rotatable member 
E is carried on the post 76, and has fourcircumferentially 
spaced, vertically extending pins 116, provided on an 
upper surface thereof. These pins 116 are provided for 
securing a guide wheel 1 1 8 on top of the rotatable mem- 
ber E. As a result of the pins 116 extending through 
bores 1 20 provided in the wheel, the wheel 1 1 8 is rotat- 
ed with the rotatable member E. 
[0041] An article transfer member H is carried by the 
transport member D and has a curvature similar to that 
of the curvature of a horseshoe. This is defined by a pair 
of spaced end portions 122 and 124 which are joined by 
an a rcuately shaped intermediate portion 126 (see Fig. 
11). The end portions 122 and 124 extend over the in- 
feed conveyor A and the outfeed conveyor B respective- 
ly, as shown in Figs. 1 through 3. The guide plate is 
spaced from the rim of the wheel 11 8, so as to define a 
path through which the articles 10 are guided as they 
are shifted from the infeed conveyor A to the outfeed 
conveyor B. Different sized and shaped wheels 1 1 8 can 
be placed on the pins 11 6 for varying the size of the path 
extending between the rim 1 1 9 of the wheel 1 1 8 and the 
inner surface of the guide plate H, and for transferring 
articles of different sizes and configurations. 
[0042] In Fig. 7 the dead plate 1 30 over which the ar- 
ticles pass as they are moved from the infeed conveyor 
A to the outfeed conveyor B is shown as a flat plate 1 30 
that has an inner edge 132 which terminates adjacent 
the edge of the infeed conveyor A, and has an opposing 
edge 134 which terminates closely adjacent the edge of 
the outfeed conveyor B. The plate 130 is carried by the 
transport member D. In the embodiment shown in Fig. 
1 1 the dead plate is allowed to move slightly in the lateral 
direction on the rail 80. 

[0043] Referring back to Fig. 7 there is shown how the 
plates 68 and 70 pivot about the posts 76, as the trans- 
port member D moves around the curves provided in 
the gu ide track so as to follow the gu ide track accurately. 
The movement of the plates 68 and 70 is shown in phan- 
tom lines in Fig. 7. 

[0044] Referring to Fig. 8 of the drawings, the details 
of the track upon which the conveyor B is supported is 
illustrated. The track includes a pair of spaced plates 58 



and 60. The plates 58 and 60 are in turn supported on 
a suitable support structure that holds them in a fixed 
relation; and the plates 58 and 60 define the track which 
guides the conveyor in the configuration, such as the 

5 spiral configuration shown in Fig. 4. The plate 58 has a 
bearing block 1 40 fixed on the inner end which is there 
to provide a frictionless surface upon which the links of 
conveyor B run. The plate 60 also has a "U" shaped 
bearing block 142 secured to the inner end thereof for 

10 supporting the links of conveyor B. 

[0045] As can be seen, the links of the conveyor in- 
clude a horizontally extending uppersurface 1 44, which 
have a pair of downwardly extending space flanges 1 46 
and 1 48 extending from a lower surface thereof. These 

15 flanges 1 46 and 1 48 have inwardly extending horizontal 
flanges 150 and 152 carried on a lower surface thereof, 
so as to define a groove into which the frictionless bear- 
ing blocks 140 and 148 ride when supporting the links 
of conveyor B. The same linkage is provided on the in- 

20 feed conveyor A as illustrated on the outfeed conveyor 
B in Fig. 8. 

[0046] The tracks 58 and 60 are supported by any 
suitable cross frames supported on the vertically ex- 
tending posts 18, and can be supported to define any 

25 desired configuration forthe infeed and outfeed convey- 
ors A and B, as shown in Figs. 1 - 4. 
[0047] In Fig. 1 6 there is illustrated a modified form of 
the invention, and in particular the drive mechanism for 
the rotatable member E. The infeed conveyor A and the 

30 outfeed conveyor B have space slots 154 and 156 pro- 
vided in the surface thereof, into which the teeth of 
sprockets 158 and 1 60 mesh. As a result, when the con- 
veyors A and B are moving a driving rotational move- 
ment is imparted through the sprockets 1 58 and 1 60 to 

35 a differential gear arrangement 162 for driving a chain 
1 64. The chain 1 64 is carried on a sprocket 1 66 which 
is secured to a shaft 1 68 forming part of the differential 
gear arrangement 162. The chain 164 extends around 
another sprocket 1 70 provided on the post 76 for rotat- 

40 ing a rotatable member F. A wheel 118 can be placed 
on top of the rotating member E shown in Fig. 16 in the 
same manner as illustrated in Fig. 11. The purpose of 
Fig. 1 6 is to show a modified drive mechanism for rotat- 
ing the rotatable member E. 

45 [0048] In Fig. 15 there Is Illustrated another modified 
form of the invention wherein instead of using the arcu- 
ately shaped deflection plate H, such as shown in Figs. 
1 1 , an arcuately shaped movable belt is driven by posts 
1 72 and 1 74 extending downwardly from the lower sur- 

50 face of the infeed conveyor belt A and outfeed conveyor 
belt B. The post 1 72 and 1 74 engage teeth 1 76 and 1 78 
respectively carried on sprockets 180 and 182. The 
sprockets 180 and 182 are in turn rotatably supported 
on shafts 184 and 1 86 that are carried on a lower service 

55 of the transport member, A moveable belt 1 85 extends 
around the sprockets 180 and 182, and is carried in a 
curved configuration defined by any suitable arrange- 
ment of idle roles not shown. The belt 1 85 is driven by 
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the infeed and outfeed conveyors A and B providing a 
moving surface for the articles being transferred from 
the infeed conveyor to the outfeed conveyor. The details 
of the transport nnember are not illustrated in Fig. 15 for 
purposes of clarity. The moving belt 185, in conjunction 
with the wheel 118, transports the articles 10 from the 
infeed conveyor A to the outfeed conveyor B, by provid- 
ing two moving surfaces which engage opposite sides 
of the articles 10. 

[0049] Referring now in more details to Fig. 13. In- 
stead of the transport member D having a dead plate 84 
over which the articles 10 are transported from the in- 
feed conveyor A to the outfeed conveyor B, a moveable 
belt 190 is carried by the transport member D, and is 
supported for rotation on idle wheels 1 92 and 1 94. The 
moveable belt 190, has posts 196 provided on a lower 
surface thereof, which engage the teeth 61 of the rotat- 
able member E. The belt 1 90 is driven by the rotatable 
member E for aiding in transporting the articles 1 0 from 
the infeed conveyor A to the outfeed conveyor B. 
[0050] Instead of using a single gear toothed rotatable 
member E, such as shown in Fig. 13, the drive mecha- 
nism for the wheel 118 that is carried on the transport 
member can be a chain drive, such as illustrated in Fig. 
1 4. In Fig. 1 4, two sprockets 1 98 and 200 are carried on 
a plate forming part of the moveable member. A chain 
202 extends around two driven sprockets 201 and 203, 
which are rotated by the shafts 205 and 207 that the 
sprockets 1 98 and 200 are fixed to. The sprockets 1 98 
and 200 are rotated as the sprockets engage the posts 
48 and 52 carried on the lower surface of the infeed and 
outfeed conveyors A and B respectively. The chain 202 
extends around a sprocket 204 that in turn is rotated 
around posts 206. The chain 202 and sprocket arrange- 
ment shown in Fig. 4 performs the same function as the 
rotatable gear E shown in Fig. 11 . The remaining struc- 
ture, such as the rotatable wheel 118 and guide plate H, 
could be the same asthe structure included in the trans- 
port member D of Fig. 1 1 . 

[0051] When the configuration of the infeed and out- 
feed conveyors A and B extends vertically upwardly in 
several layers, such as shown in Fig. 4, it is desirable 
that each layer of the conveyor is driven from the infeed 
drive motor 16 and the outfeed drive motor 22. This 
overcomes the drag produced by the long run of thecon- 
veyor chains A and B. In Fig. 17, there is illustrated a 
drive mechanism for such a spiral configuration. The 
various layers of the infeed and outfeed conveys A and 
B are shown stacked one upon the other in Figs. 4 and 
17. The infeed motor 16 is connected through a gear 
box 21 0 which has output drive shafts 21 2 and 21 4 ex- 
tending outwardly therefore. The output drive shaft 212 
is connected to a gear box 21 6 which is connected to a 
vertically extending shaft 218. The vertically extending 
shaft 21 8 has gear boxes 220, 222 and 224 spaced the- 
realong, so that there is a drive con nection from the mo- 
tor 1 6 to each of the gear boxes 220 , 222 and 224. Each 
of the gear boxes 220, 222 and 224 have an output shaft 



226 which drives a driving gear 228 that is a driving en- 
gagement with the infeed conveyor A. An idle gear 230 
is provided on the outer end of the shafts 226 that en- 
gage the outfeed conveyor B. The output shaft 214 of 

5 the gearbox 21 0 is connected to a gear box 236 which 
in turn drives a vertically extending shaft 238. The ver- 
tically extending shaft 238 has gear boxes 240, 242 and 
244 spaced vertically therealong. Gear boxes 240, 242 
and 244 have output shafts 246, 248 and 250 respec- 

10 tively. Each of these shafts, 246, 248 and 250 have driv- 
ing gears 252 provided thereon, which engage the lugs 
of the infeed conveyor A for driving the various layers of 
the infeed conveyor A. Idle gears 254 are carried on the 
end of the shafts 246, 248 and 250 for engaging the out- 

15 feed conveyor B. 

[0052] The outfeed conveyor B is driven by the varia- 
ble speed motor 22 through a gear box 256. The gear 
box 256 in turn is used for driving vertically extending 
shafts 258 and 260. The vertically extending shafts 258 

20 and 260 have gear boxes 262 provided along the length 
thereof. Each ofthe gear boxes 262 have an output shaft 
264 extending therefrom for driving a sprocket 266 
which engages the outfeed conveyor B. An idle sprocket 
268 engages the infeed conveyor A. Chains 270 and 

25 272 extend between the driven sprocket 266 and the 
idle sprocket 230 such as shown on the top left, and the 
driven sprocket 228 as well as the idle sprocket 268, 
The chains extending around a driven sprocket and an 
idle sprocket aids, in stabilizing the driving force impart- 

30 ed to the conveyor belts A and B. 

[0053] The condition responsive devices 26, 28, 30, 
32 and 34 (Fig. 1) sense the various flow of articles on 
the conveyors, such as described above in connection 
with Fig. 1 , and send signals to a PLC which is used for 

35 varying the speed ofthe outfeed motor 22. As previously 
mentioned, the speed of the main conveyor 12 can be 
stopped. Also, the speed of the infeed conveyor A and 
outfeed conveyor B can be stopped depending on the 
flow of articles through the accumulator as described 

40 previously. 

[0054] In Figs. 19 and 20 there are illustrated two dif- 
ferent arrangements for the main conveyor 12 which 
transports the articles 10 from the upstream station to 
the downstream station. In the embodiment illustrated 

45 in Fig. 19, the main conveyor includes two conveyors 
1 2a and 1 2b. The articles being transported on the main 
conveyor 12a are deflected onto the infeed conveyor A 
by means of an angled deflecting rail 300. The articles 
coming off the outfeed conveyor B are guided onto the 

50 main conveyor 12b by the spaced guide rails 302 and 
304, 

[0055] In Fig. 20 instead of using two main conveyors 
1 2a and 1 2b a single main conveyor 1 2 is utilized. When 
it is desired to deflect the articles from the main conveyor 
55 1 2 to the infeed conveyor A, a deflecting guide rail 306 
is moved by a pneumatic or hydraulic cylinder 308 from 
the full line position to the phantom line position. When 
the guide rail is moved to the full line position the accu- 
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mulating function is taken out of service, and tlie articles 
are moved directly along the main conveyor. A similar 
deflecting plate 31 0 is associated with the outfeed con- 
veyor B, and when it is desired that the articles be al- 
lowed to flow directly from the upstream delivery station 
to the downstream receiving station without going 
through the accumulator, the deflecting plate 310 is 
moved to the full line position. However, when the ac- 
cumulator is in use, the deflecting plate is moved to the 
phantom line position by means of a pneumatic or hy- 
draulic cylinder 312. 

Summary of the Operation 

[0056] Attention is directed to Fig. 2 of the drawings. 
As can be seen in Fig. 2, articles 10 are feed on the main 
conveyor 12 onto an infeed conveyor A which is an end- 
less conveyor belt. The articles are then moved on the 
infeed conveyor A up and around the infeed conveyor 
A until they engage a deflecting plate H carried on a 
transport member D. The deflecting plate H deflects the 
articles over the movable transport member D from out 
the infeed conveyor A to the outfeed conveyer B. If the 
speed of the outfeed conveyor B is the same as the 
speed of the infeed conveyor A, then the articles merely 
moved over the dead plate 84 of the transport member 
D to the outfeed conveyor B, and are fed back onto the 
main conveyor 12. However, if for example there is no 
demand for articles from the downstream receiving sta- 
tion, and as a result the outfeed conveyor is stopped, 
thetransport member D will move in a counterclockwise 
direction around the spiral causing the articles being 
feed in on the infeed conveyor A to be lined up on the 
outfeed conveyor B. This action continues until the 
transport member D reaches the top of the spi ral , where- 
in it engages a limit switch that stops the entire accumu- 
lation system. 

[0057] If, however, prior to reaching the top of the spi- 
ral the downstream receiving station begins taking arti- 
cles from the main conveyor 12 a signal is generated, 
by the condition responsive devices 32 and 34, turning 
on the motor 22 driving the outfeed conveyor B. The out- 
feed conveyor B begins running faster than the infeed 
conveyor A, and as a result, the articles are transferred 
In sequence from the outfeed conveyor B back onto the 
main conveyor 12. The incoming articles 1 0 that are be- 
ing feed on the infeed conveyor A are continuously load- 
ed on the outfeed conveyor but, as a result of the trans- 
port member moving in a clockwise direction, the 
number of articles in the accumulator decreases until 
the accumulator is entirely empty. When the transport 
member reaches the bottom of the spiral it engages an- 
other I imit switch wh ich stops the transport member from 
any further movement. 

[0058] The movement of the transport member D is 
controlled by the speed of the infeed and outfeed con- 
veyors A and B. Referring now to Fig. 10, the infeed con- 
veyor A and the outfeed conveyor B have posts 48 and 



52 provided thereon which engage the teeth of a rotat- 
able member E. If the speed of the infeed conveyor A is 
the same as the speed of the outfeed conveyor B then 
the transport member D, which carries a rotatable mem- 

5 ber E, remains in the same position. However, if the out- 
feed conveyor B slows down relative to the Infeed con- 
veyor, the moveable member will be moved to the right 
as illustrated in Fig. 1 0, and the articles are loaded along 
the outfeed conveyor B until the speed of the outfeed 

10 conveyor B is increased to deliver more articles to the 
downstream receiving station. 

[0059] When the speed of the outfeed conveyor in- 
creases above the infeed conveyor A, such causes the 
transport member to rotate rotatable member E to move 
15 to the left and unload the accumulator. 

[0060] One advantage of this accumulator is that the 
first article in is thefirst article out (Fl FO), and as a result 
the sequence from which the articles are fed from the 
upstream delivery station is always maintained. 
[0061] When the articles are fed from the upstream 
delivery station there Is normally a space between the 
articles. The speed of the infeed conveyor A is slower 
than the speed of the main conveyor 12, and as a result 
when the articles 1 0 are transferred from the main con- 
veyor 1 2 onto the infeed conveyor A, they are positioned 
close to each other with very little space therebetween , 
When the articles 1 0 return to the main conveyor 1 2 from 
the outfeed conveyor a space is produced between the 
articles. 

[0062] Since the articles do not move relative to the 
surface of the conveyors A and B, there is very little rub- 
bing between the articles as they are being stored and 
removed from the accumulator. This minimizes any 
damage or scraping of the labels carried on the articles. 
[0063] The condition responsive devices 26, 28, 30, 
32 and 34 control the speed of the conveyors through a 
programmable logic controller If, for example, the 
downstream receiving station stops receiving articles 
1 0, the articles 1 0 will back up on the main conveyor 1 2 
and the photocell 34 senses such backup and sends a 
signal to the PLC to reduce the speed of the outfeed 
conveyor B. If the backup of the articles extends to the 
condition responsive device 32 as a result of the lost 
spacing between the articles, then the condition respon- 
sive device 32 generates a signal that is fed to the PLC 
which stops outfeed conveyor B. This causes the arti- 
cles to be loaded into the accumulator from the bottom 
of the spiral to the top. 

[0064] If prior to thetransport member D reaching the 
top of the spiral a signal is received indicating that the 
downstream receiving station can receive more articles, 
the PLC under the control of the condition responsive 
devices 32 and 34 send a signal to the outfeed motor 
22 increasing the speed of the outfeed conveyor B 
above the speed of the infeed conveyor A. When this 
occurs the articles that have been stored in the accu- 
mulator are fed by the outfeed conveyor B back onto the 
main conveyor to the downstream receiving station. 
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Since the articles that are being fed into the accumulator 
on the infeed conveyor A is at a slower rate than they 
are being removed from the accumulator by the outfeed 
conveyor, such causes the transport member to move 
in a clockwise direction until the accumulator is entirely 
emptied. 

[0065] Referring now to Fig. 21 of the drawing, there 
is illustrated a modified form of the invention. The rotat- 
able member E, which is driven by the infeed and out- 
feed conveyors A and B, has provided on top thereof a 
thin flat large diameter metal plate 350 (conveying plate) 
that extends over the upper surface of the infeed con- 
veyor A and outfeed conveyor B for transferring articles 
10, being transported on the infeed conveyor A to the 
outfeed conveyor B. The articles being moved on the 
infeed conveyor A ride up on the upper surface of the 
thin metal plate 350, and as the metal plate 350 is rotat- 
ed by the rotatable member E, it transports the articles 
1 0 over the upper surface of the outfeed conveyor B. A 
deflecting rail 352 is used for deflecting the articles from 
the upper surface of the flat plate 350 on to the conveyor 
B. 

[0066] Still another modified form of the invention is 
disclosed in Fig. 22, wherein griping arms 354, project- 
ing outwardly from a rotatable housing 360, are used for 
gripping the articles 10 moving on the infeed conveyor 
A and transferring the articles to the outfeed conveyor 
B. The grippers 354 can be any suitable gripping jaws 
that are closed by a cam or any other suitable mecha- 
nism as the gripping jaws pass over the infeed conveyor 
A for gripping the articles 1 0 and transporting them over 
to the outfeed conveyor B where they are released. The 
housing 360 can be driven by the rotatable member de- 
scribed in the earlier embodiments. 
[0067] While the drivers F and G between the rotata- 
ble member E and the infeed conveyor A and outfeed 
conveyor B has been shown in one particular embodi- 
ment as being post 48 and 52 provided on the lower sur- 
face of a conveyor meshing with teeth 61 provided on 
the rotatable member E, it is to be understood that such 
driving connection between the infeed and outfeed con- 
veyors A and B, and the rotatable members could be 
accomplished by other means such as, for example, 
placing sockets or teeth on the conveyor belts A and B 
and mounting the posts on the rotatable member E. 
[0068] In Fig. 1 8 there is illustrated a different type of 
conveyor belt that could be utilized with the invention. 
The conveyor belt includes links 300 which are joined 
together along the length of the conveyor as well as 
across the conveyor. This is a conventional link belt type 
of conveyor chain. Posts 302 are mounted to the lower 
ends of the links carried on the outside of the chain for 
driving the rotatable member E such as shown in Fig. 
10. The conveyor chain has openings 304 provided 
therein into which teeth 306 carried on sprockets extend 
for producing a driving relation between the sprockets. 
The primary purpose of including the chain of Fig. 1 8 is 
to illustrate that any suitable conventional conveyor belt 



can be modified to be utilized as part of the accumulator 
Additional Description 

5 [0069] An alternative preferred drive mechanism ar- 
rangement for the infeed and outfeed conveyors is illus- 
trated in the partial schematic perspective of Figure 23. 
According to this embodiment, a plurality, for example 
three or four, individual drive mechanisms 22a through 

10 22c and 1 6a through 1 6c are provided for the outfeed 
and infeed conveyors B and A, respectively. Each drive 
mechanism includes a motor driving a gearing arrange- 
ment and drive sprocket 102. A chain 104 is driven by 
drive sprocket 1 02 and passes around an idler sprocket 

15 1 03. Although not illustrated in Figure 23, chain 1 04 in- 
cludes driving engagement members or lugs that en- 
gage with the drive lugs on the bottom of the conveyors, 
This type of drive motor arrangement is but one type of 
preferred mechanism, and it should be understood that 

20 any manner of conventional drive mechanism may be 
utilized in this regard. 

[0070] Applicants have found thatthe use of individual 
drive motors or mechanisms spaced along the convey- 
ors provides a significant benefit. Each of the motors is 

25 individually driven and powered and is independent of 
the other motor drive mechanisms. Each motor drive 
has an inherent load-torque curve wherein the motorwill 
increase or decrease in speed according to the load car- 
ried by the motor, as is commonly understood. In this 

30 regard, referring to Figure 23 and outfeed conveyor B 
as an example, when outfeed conveyor B passes over 
motor drive unit 22a, the links of outfeed conveyor b are 
compressed or drawn together due to the driving action 
of the motor resulting in a degree of "slack" generated 

35 in the conveyor. This "slack" would tend to bunch togeth- 
er the articles carried on the conveyor and if the articles 
are already in contacting relation, the articles may be 
forced off of the conveyor. The use of multiple independ- 
ent drive mechanisms substantially eliminates this oc- 

40 currence. For example, any slack generated by drive 
mechanism 22a is immediately sensed as a decrease 
in load at drive mechanism 22b causing drive mecha- 
nism 22b to increase slightly in speed thus taking up any 
slack generated in the conveyor. Likewise, drive mech- 

45 anlsm 22c will respond similarly to any slack generated 
by drive mechanism 22b. Thus, as a result of the ability 
of the individual drive mechanisms to operate independ- 
ently along their respective load-torque curves, the 
problem of slacking and bunching on the conveyors is 

50 eliminated. 

[0071] The same discussion relating to drive mecha- 
nisms 22a through 22c also relates to drive mechanisms 
16a through 16c and their relationship with infeed con- 
veyor A. 

55 [0072] In the embodiment wherein infeed and outfeed 
conveyors A and B are in a stacked spiral arrangement, 
the individual drive mechanisms are provided at each 
layer of the stacked arrangement. 
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[0073] Each of the individual drive mechanisms is 
connected via control lines 1 05 to a PLC cabinet 1 00 or 
other suitable control system, Each of the individual 
drive mechanisms is preferably supplied with the same 
voltage and frequency power supply. Control system or 
PLC 100 may be incorporated with the same PLC or 
control system utilized for controlling the speeds of the 
conveyors in response to the conditioned responsive 
devices 26, 28, 30, 32, 34, as described above. 
[0074] Figures 24 and 25 illustrate an alternative pre- 
ferred embodiment of article transfer member H. This 
embodiment is similar in aspects to that illustrated and 
described with regards to Figure 21 . In this embodiment, 
rotatable member E is rotatably driven by engagement 
with the drivers provided on the underside of the infeed 
and outfeed conveyors A, B. A ring gear 138 is fixed to 
the upper surface of rotatable member E and is non- 
rotatable relative thereto. A sun gear 142 is disposed 
concentric with the central axle 1 44 of rotatable member 
E. A plurality of planet gears 140, for example four, are 
disposed between sun gear 1 42 and ring gear 1 38. Each 
of the planet gears includes an upstanding axle 1 46. As 
is conventionally understood, as the ring gear rotates 
with rotatable member E, planet gears 138 will revolve 
relative to sun gear 1 42 and cental axle 1 44. A convey- 
ing plate 106 that comprises an essentially flat thin plate 
is engaged on each of the planet gear axles 146. Ac- 
cordingly, conveying plate 106 will rotate at the same 
speed that planet gears 140 revolve around sun gear 
142. This gear reduction mechanism is utilized so that 
conveying plate 1 06 does not rotate at the same speed 
as rotatable member E. By reducing the rotational speed 
of plate 106, articles carried thereon are not thrown, 
moved, or bumped off of the plate, and do not jam as 
they are carried onto and off of conveying plate 106. 
[0075] Conveying plate 106 can comprise any con- 
ventional material, for example, a simple metal plate. It 
may be preferred to coat plate 106 with any manner of 
conventional coating to, for example, decrease the ten- 
dency of the articles to slide or move on the plate sur- 
face. 

[0076] Figure 25 also illustrates a deflecting rail mech- 
anism 1 08 that may be incorporated as a preferred fea- 
ture of the invention. Rail mechanism 108 includes a rel- 
atively rigid rail member 110 resiliently mounted on 
transport member D. For example, rail 110 may be 
mounted on a frame member 114 carried by transport 
member D. The deflecting rail mechanism 108 includes 
a number of resilient fingers 1 1 2 also mounted on frame 
member 11 4. Fingers 112 may be formed of any resilient 
material, for example a thin flexible metal, plastic, rub- 
ber, or the like. Fingers 112 tend to press rail 110 out- 
ward into outfeed conveyor B, as indicated in dashed 
lines in Figure 25. The front end of rail 110 is rigidly 
mounted onto a plate member 1 1 8 that fits over central 
axis 144 of rotatable member E. In this regard, the re- 
siliency of rail 110 tends to increase from the front or 
forward end as the rail extends rean/vard. In other words, 



rail 110 is less resilient where the rail is mounted onto 
plate 118 but becomes more resilient by way of fingers 
1 1 2 as the articles are transferred off of conveying plate 
106 and onto outfeed conveyor B. In this way, rail 110 

5 applies a constant bearing pressure against the articles 
as they are transferred onto outfeed conveyor B. 
[0077] Figures 26 and 27 illustrate an alternate pre- 
ferred feature that may be incorporated with the present 
invention, particularly an alignment rail mechanism, 

10 generally 120. Alignment rail mechanism 120 is also 
carried by transport member D and is located adjacent 
to rotatable member E and conveying plate 106 so as 
to align and position articles fortransferfrom infeed con- 
veyor A to outfeed conveyor B. Alignment rail mecha- 

15 nism 120 preferably includes a relatively rigid rail 122 
that is movable towards and away from infeed conveyor 
A, as generally indicated by the dashed lines in Figure 
25. Rail 122 is mounted onto a frame member 124 by 
way of arms 125 that are pivotably mounted to frame 

20 124. An arm 128 extends from amns 125 and carries a 
weight 126. Weight 126 Is variably positionable along 
arm 1 28 to vary the amount of movement, andthus pres- 
sure, exerted by rail 122 against articles conveyed on 
infeed conveyor A. 

25 [0078] Rail 1 22 may also include a flexible or resilient 
arm section 130, generally illustrated in Figure 27. Re- 
silient arm section 130 may be attached to rail 122 in 
any conventional manner, such as the pin arrangement 
132 illustrated in Figure 27. Pins 132 allow for variable 

30 positioning and adjusting of resilient arm section 130 de- 
pending on the amount and type of articles being con- 
veyed. 

[0079] It should be appreciated that the alignment rail 
member can be configured in a number of alternate 

35 ways. For example. Figure 27 illustrates rail 122 as 
mounted on a member 1 27 that is rigidly fixed to swing- 
ing arms 125. Any type of structure may be utilized to 
mount rail 122 and to provide a variable force or posi- 
tioning capability for the rail. 

40 [0080] As described above, infeed and outfeed con- 
veyors A, B may be constructed of any suitable conven- 
tional chain beltthat has connecting links. The lower sur- 
face has driving lugs provided thereon which are en- 
gaged by the belt drive mechanism. Driver engagement 

45 members are also disposed on the bottom of the con- 
veyors for engaging rotatable member E, as discussed 
above. Applicants have found that a preferred embodi- 
ment of conveyor belts A and B is the type of belt de- 
scribed and illustrated in pending U.S. Provisional Pat- 

50 ent Application Serial No. 60/1 07,1 71 filed on November 
5, 1998 and entitled "Conveyor Belt and Modules with 
Tapered Oblong Hinge Pins". The '171 Provisional ap- 
plication is incorporated herein by reference for all pur- 
poses. 

55 [0081] While preferred embodiments of the invention 
have been described above, it is to be understood that 
any and all equivalent realizations of the present inven- 
tion are included within the scope and spirit thereof. 
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Thus, the embodiments depicted are presented by way 
of example only and are not intended as limitations upon 
the present invention. While particular embodiments of 
the invention have been described and shown, it will be 
understood by those of ordinary skill in this art that the 5 
present invention is not limited thereto since many mod- 
ifications can be made. Therefore, it is contemplated 
that any and all such embodiments are included in the 
present invention as may fall within the scope of the ap- 
pended claims. io 

Claims 

1. An apparatus for controlling the flow of articles (10), is 
comprising: 

an infeed conveyor (A) driven in a first direction 
to convey articles (10) therealong in said first 
direction, and an outfeed conveyor (B) driven 20 
in an opposite direction to convey articles (10) 
therealong in said opposite direction; 

said infeed and outfeed conveyors (A, B) 
spaced apart and generally parallel so as to de- 25 

fine a space (20) therebetween; 

an article transfer member (H) carried by a 
transport member (D) and operably disposed 
between said infeed and outfeed conveyors (A, 30 
B) to transfer articles (1 0) between said infeed 
conveyor (A) and said outfeed conveyor (B) as 
a rotatable member (E) rotates relative to said 
infeed and outfeed conveyors (A, B); 

35 

characterized by 

said movable transport member (D) disposed 
generally across and movable along said space 
(20), said transport member (D) further comprising 
said unitary rotatable member (E) drivingly en- 40 
gaged on a common drive surface simultaneously 
by said infeed and outfeed conveyors (A, B) so that 
said rotatable member (E) continuously rotates as 
either of said infeed and outfeed conveyors (A, B) 
move and said transport member (D) travels along 45 
said space (20) if a relative speed difference exists 
between said infeed and outfeed conveyors (A, B) 
causing said transport member (D) to travel in the 
direction of the faster of said infeed and outfeed 
conveyor (A, B). so 

2. The apparatus as in claim 1 , wherein said article 
transfer member (H) comprises a rotating convey- 
ing plate (350) rotatably driven by said rotatable 
member (E) and having a size so as to extend over 55 
at least a portion of said infeed and outfeed convey- 
ors (A, B) so that articles (1 0) moving on said infeed 
conveyor (A) are carried onto said conveying plate 



(350) and transferred by said conveying plate (350) 
onto said outfeed conveyor (B) as a function of the 
rotational speed of said rotatable member (E). 

3. The apparatus as in claim 2, further comprising a 
reduction gear arrangement operably disposed be- 
tween said rotatable member (E) and said convey- 
ing plate (350) so that said conveying plate (350) 
rotates at a lesser speed than said rotatable mem- 
ber (E). 

4. The apparatus as in claim 2, further comprising a 
guide rail carried by said transport member (D) and 
disposed generally around a portion of an outer cir- 
cumference of said conveying plate (350) for guid- 
ing articles (1 0) transferred by said conveying plate 
(350) from said infeed conveyor (A) to said outfeed 
conveyor (B). 

5. The apparatus as in claim 2, further comprising a 
weighted alignment rail carried by said transport 

member (D) adjacent said infeed conveyor (A) and 
operably before said conveying plate (350), said 
alignment rail movable in a direction generally 
transverse to said infeed conveyor (A) to contact 
and align articles (10) on said infeed conveyor (A) 
prior to transfer to said conveying plate (350). 

6. The apparatus as in claim 5 , wherein said alignment 
rail comprises a variably positionable counter- 
weight so that the degree of contacting force of said 
alignment rail against the articles (10) can be var- 
ied. 

7. The apparatus as in claim 2, further comprising a 
variably resilient deflecting rail carried by said trans- 
port member (D) adjacent said outfeed conveyor 
(B) and operably after said conveying plate (350), 
said deflecting rail having a length and disposed so 
as to contact and guide articles (1 0) from said con- 
veying plate (350) onto said outfeed conveyor (B), 
said deflecting rail having an increasing resiliency 
along said length from a front end to a back end 
thereof. 

8. The apparatus as in claim 1, wherein said article 
transfer member (H) comprises an arcuately 
shaped deflector plate having one end extending 
over said infeed conveyor (A) and another end ex- 
tending over said outfeed conveyor (B) for defecting 
articles (10) from said infeed conveyor (A) to said 
outfeed conveyor (B). 

9. The apparatus as in claim 8, wherein said article 
transfer member (H) further comprises a rotatable 
wheel mounted on said transport member (D), said 
wheel having a rim spaced from and defining a path 
with said arcuately shaped deflector plate through 
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which articles (10) are deflected from said infeed 
conveyor (A) to said outfeed conveyor (B). 

10. The apparatus as in claim 1, wherein said infeed 
and outfeed conveyors (A, B) comprise spaced 5 
apart drive lugs that drivingly engage with corre- 
spondingly sized sockets defined around a circum- 
ference of said rotatable member (E). 

11. The apparatus as in claim 1 , further comprising at io 
least one drive mechanism configured with each of 

said infeed and outfeed conveyors (A, B) to move 
said conveyors (A, B) in their respective directions. 

12. The apparatus as in claim 11 , further, comprising a is 
plurality of independent drive motors configured 
spaced apart along each of said infeed and outfeed 
conveyors (A, B), each of said drive motors (16, 22) 
having a load-torque curve such that said motors 

(1 6, 22) will increase in speed to take up any slack 20 
in said conveyors so that articles (1 0) on said con- 
veyors are prevented from bunching on said con- 
veyors (A, B). 

13. The apparatus as in claim 12, wherein said motors 25 

(1 6, 22) are controlled from a common controller. 

14. The apparatus as in claim 12, wherein at least said 
motors configured with said outfeed conveyor (B) 
are adjustable variable speed motors (22) control- 30 
led from a common controller. 

15. The apparatus as in claim 12, wherein said infeed 
and outfeed conveyors (A, B) are supported on a 
support structure such that a substantial portion of 35 

said infeed and outfeed conveyors (A, B) are in a 
vertically extending spiral, wherein at least one 
drive motor (16, 22) is provided for each of said con- 
veyors at each spiral layer. 

40 

16. The apparatus as in claim 15, wherein said infeed 
and outfeed conveyors (A, B) are endless convey- 
ors. 

17. An apparatus for controlling the flow of articles (10), 45 
comprising: 

an infeed conveyor (A) driven in a first direction 
to convey articles (10) therealong in said first 

direction, and a variable speed outfeed convey- so 
or (B) driven in an opposite direction to convey 
articles (10) therealong in said opposite direc- 
tion; 

said infeed and outfeed conveyors (A, B) con- 55 
figured in a vertical spiraling arrangement and 
spaced apart and generally parallel so as to de- 
fine space (20) therebetween; 



characterized by a movable transport mem- 
ber (D) disposed generally across and movable 

along said space (20), said transport member (D) 
further comprising a unitary rotatable member (E) 
drivingly engaged on its circumference simultane- 
ously by drive lugs defined along said infeed and 
outfeed conveyors (A, B) so that said rotatable 
member (E) continuously rotates as either of said 
infeed and outfeed conveyors (A, B) move and said 
transport member (D) travels along said space (20) 
if a relative speed difference exists between said 
infeed and outfeed conveyors (A, B) causing said 
transport member (D) to travel in the direction of the 
faster of said infeed and outfeed conveyor; 

a rotating conveying plate (350) rotatably driv- 
en by said rotatable member (E) and having a size 
so as to extend over at least a portion of said infeed 
and outfeed conveyors (A, B) so that articles (10) 
moving on said infeed conveyor (A) are carried onto 
said conveying plate (350) and transferred by said 
conveying plate (350) onto said outfeed conveyor 
(B) as a function of the rotational speed of said ro- 
tatable member (E); 

a reduction gear arrangement operably dis- 
posed between said rotatable member (E) and said 
conveying plate (350) so that said conveying plate 
(350) rotates at a lesser speed than said rotatable 
member (E); and 

a plurality of independent drive motors (16, 
22) configured spaced apart along each of said in- 
feed and outfeed conveyors (A, B), each of said 
drive motors (16, 22) having a load-torque curve 
such that said motors (16, 22) will increase in speed 
to take up any slack in said conveyors (A, B) so that 
articles (1 0) on said conveyors (A, B) are prevented 
from bunching on said conveyors (A, B). 

18. A system for conveying articles (10) from an up- 
stream delivery station to a downstream receiving 
station, comprising: 

a main conveyor (12) disposed to receive arti- 
cles (10) from said upstream delivery station 
and to convey said articles (1 0) to said down- 
stream receiving station; 

an accumulator device disposed between said 
receiving and delivery stations, said accumula- 
tor further comprising: 

endless infeed and outfeed conveyors (A, 
B) arranged in a spaced apart and parallel 
configuration so as to define a space (20) 
therebetween, said infeed conveyor (A) 
disposed so as to receive articles (1 0) from 
said main conveyor (1 2), and said outfeed 
conveyor (B) disposed so as to deliver ar- 
ticles (10) back onto said main conveyor 
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(12); 

at least one drive mechanism configured 
with each of said infeed and outfeed con- 
veyors (A, B) to move said conveyors in 5 
their respective directions; 

a driven article transfer member (H) carried 
by a transport member (D) and operably 
disposed between said infeed and outfeed io 
conveyors (A, B) to transfer articles (10) 
between said infeed conveyor (A) and said 
outfeed conveyor (B) as a rotatable mem- 
ber (E) rotates relative to said infeed and 
outfeed conveyors (A, B); is 

characterized by 

said movable transport member (D) disposed 
generally across and movable along said space 
(20), said transport member (D) further comprising 20 
said rotatable member (E) drivingly engaged by 
said infeed and outfeed conveyors (A, B) so that 
said rotatable member (E) continuously rotates as 
either of said infeed and outfeed conveyors (A, B) 
move and said transport member (D) travels along 25 
said space (20) if a relative speed difference exists 
between said infeed and outfeed conveyors (A, B) 
causing said transport member (D) to travel in the 
direction of the faster of said infeed and outfeed 
conveyor; and 30 

said system further comprising condition re- 
sponsive devices (26, 28, 32, 34) disposed so as to 
sense the condition of articles (10) on said main 
conveyor (1 2) generally in the area of said accumu- 
lator, said condition responsive devices (26, 28, 32, 35 
34) generating signals responsive to various condi- 
tions of the articles (1 0); and 

a controller operably configured with said con- 
dition responsive devices (26, 28, 32, 34) and said 
infeed and outfeed conveyor drive mechanisms for 40 
automatically controlling the speed of either of said 
infeed and outfeed conveyors (A, B) based on said 
signals from said condition responsive devices (26, 
28, 32, 34) so as to control the flow or spacing of 
articles (1 0) on said main conveyor (12) by control- 45 
ling the flow of articles (1 0) through said accumula- 
tor. 

19. The system as in claim 18, wherein said condition 

responsive devices (26, 28, 32, 34) comprise at so 
least one first device disposed generally in the area 
of where said infeed conveyor (A) receives articles 
(1 0) from said main conveyor (12), said first device 
sensing a backup of articles (1 0) on said main con- 
veyor (12) and generating a corresponding signal 55 
causing said controllerto increase speed of said in- 
feed conveyor (A). 
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20. The system as in claim 18, wherein said condition 
responsive devices (32, 34) comprise at least one 
second device disposed generally in the area of 
where said outfeed conveyor (B) delivers articles 
(10) bacl< onto said main conveyor (12), said sec- 
ond device sensing a backup of articles (1 0) on said 
main conveyor (12) delivered by said outfeed con- 
veyor (B) and generating a corresponding signal 
causing said controller to stop or reduce speed of 
said outfeed conveyor (B). 

21. The system as in claim 18, wherein said condition 
responsive devices (26, 28) comprise at least one 
third device disposed generally at an entrance of 
said infeed conveyor (A), said third device sensing 
a lack of articles (1 0) being received by said infeed 
conveyor (A) and generating a corresponding sig- 
nal causing said controllerto stop or reduce speed 
of said infeed conveyor (A). 

22. The system as in claim 1 8, wherein said infeed and 

outfeed conveyors (A, B) are arranged in vertical 
spiraling arrangement. 

23. The system as in claim 1 8, wherein said drive mech- 
anisms comprise a plurality of independent drive 
motors (16, 22) configured spaced apart along each 
of said infeed and outfeed conveyors (A, B), each 
of said drive motors (16, 22) having a load-torque 
curve such that said motors (16, 22) will increase in 
speed to take up any slack in said conveyors so that 
articles (10) on said conveyors are prevented from 
bunching on said conveyors. 

24. The system as in claim 18, wherein said article 
transfer member (H) comprises a rotating convey- 
ing plate (350) rotatably driven by said rotatable 
member (E) and having a size so as to extend over 
at least a portion of said infeed and outfeed convey- 
ors (A, B) so that articles (1 0) moving on said infeed 
conveyor (A) are carried onto said conveying plate 
(350) and transferred by said conveying plate (350) 
onto said outfeed. 

25. The system as in claim 18, wherein said rotatable 
member (E) comprises a unitary member drivingly 
engaged on its circumference simultaneously by 
drive lugs defined along said infeed and outfeed 
conveyors (A, B) so that said rotatable member (E) 
continuously rotates so long as either of said infeed 
or outfeed conveyors (A, B) moves. 

26. The system as in claim 18, wherein said article 
transfer member (H) comprises a rotating convey- 
ing plate (350) rotatably driven by said rotatable 
member (E) and having a size so as to extend over 
at least a portion of said infeed and outfeed convey- 
ors (A, B) so that articles (1 0) moving on said infeed 
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conveyor (A) are carried onto said conveying plate 
(350) and transferred by said conveying plate (350) 
onto said outfeed conveyor (B), said rotatable mem- 
ber (E) comprising a unitary member drivingly en- 
gaged on its circumference simultaneously by drive 5 
lugs defined along said infeed and outFeed convey- 
ors (A, B) so that said rotatable member (E) contin- 
uously rotates so long as either of said infeed or out- 
feed conveyors (A, B) moves; and further compris- 
ing a reduction gear arrangement operably dis- io 
posed between said rotatable member (E) and said 
conveying plate (350) so that said conveying plate 
(350) rotates at a lesser speed than said rotatable 
member (E). 

15 

27. The system as in claim 18, further comprising a 
counterweighted alignment rail carried by said 
transport member (D) adjacent said infeed convey- 
or (A) and operably before said conveying plate 
(350), said alignment rail movable in a direction 20 2. 
generally transverse to said infeed conveyor (A) to 
contact and align articles (10) on said infeed con- 
veyor (A) prior to transfer to said conveying plate 
(350), said alignment rail comprising a variably po- 
sitionable counter-weight so that the degree of con- 25 
tacting force of said alignment rail against the arti- 
cles (1 0) can be varied. 
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1. Vorrichtung zum Steuern der laufenden Beforde- 

rung von Gutern (10), umfassend: 3. 

ein Zubringerforderband (A), welches in einer 35 

ersten Richtung betrieben wird, um GCiter (10) 

aufdiesem in der ersten Richtung zu befordern, 

und ein Abfuhrungsforderband (B), welches in 

entgegengesetzter Richtung betrieben wird, 

um Giiter (10) auf diesem in der entgegenge- 40 4. 

setzten Richtung zu befordern; 

wobei das Zubringer- und das Abfuhrungsfor- 
derband (A, B) in Abstand und generell parallel an- 
geordnet sind, so da3 diese einen Raum (20) da- 
zwischen definieren; 

ein Guterumladeelement (H), welches an ei- 
nem Transportelement (D) angebracht ist und ge- 
eignet zwischen dem Zubringer- und dem Abfuh- 
rungsforderband (A, B) angeordnet ist, um Guter 
(10) zwischen dem Zubringerforderband (A) und 
dem Abfuhrungsforderband (B) umzuladen, wenn 
sich ein drehbares Element (E) relativ zu dem Zu- 
bringer- und dem Abfuhrungsforderband (A, B) 
dreht; 55 

gekennzeichnet durch: 

das bewegliche Transportelement (D), welches 
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generell uber den Raum (20) hinweg verlau- 
fend angeordnet ist und in Langsrichtung da- 
von beweglich ist, wobei das Transportelement 

(D) ferner das einheitliche drehbare Element 

(E) umfaBt, welches sich durch das Zubringer- 
und das Abfuhrungsforderband (A, B) zugleich 
in Antriebseingriff an einer gemeinsamen An- 
triebsoberflache befindet, so daB sich das 
drehbare Element (E) kontinuierlich dreht, 
wenn sich das Zubringer- Oder das Abfuh- 
rungsforderband bewegt, und das Transport- 
element (D) den Raum (20) entlang lauft, wenn 
eine relative Geschwindigkeitsdifferenz zwi- 
schen dem Zubringer- und dem Abfuhrungsfor- 
derband (A, B) vorliegt, welche bewirkt, daB 
das Transportelement (D) in der Richtung des 
schrielleren des Zubringer- und des Abfiih- 
rungsforderbands (A, B) lauft. 

Vorrichtung nach Anspruch 1 , wobei das Guterum- 
ladeelement (H) eine sich drehende Forderscheibe 

(350) umfaBt, welche durch das drehbare Element 
(E) drehend angetrieben wird und eine geeignete 
GroBe aufweist, um mindestens uber einem Ab- 
schnitt des Zubringer- und des Abfiihrungsf order- 
bands (A, B) zu verlaufen, so daB Guter (10), wel- 
che auf dem Zubringerforderband (A) laufen, auf 
die Forderscheibe (350) befordert werden und 
durch die Forderscheibe (350) in Abhangigkeit von 
der Drehzahl des drehbaren Elements (E) auf das 
Abfuhrungsforderband (B) umgeladen werden. 

Vorrichtung nach Anspruch 2, ferner umfassend ei- 
ne Untersetzungsgetriebeanordnung, welche zwi- 
schen dem drehbaren Element (E) und der Forder- 
scheibe (350) angeordnet ist, so daB sich die For- 
derplatte (350) mit einer geringeren Geschwlndlg- 
keit als das drehbare Element (E) dreht. 

Vorrichtung nach Anspruch 2, ferner umfassend ei- 
ne Fuhrungsschiene, welche an dem Transportele- 
ment (D) angebracht ist und generell um einen Ab- 
schnitt eines AuBenumfangs der Forderscheibe (D) 
verlaufend angeordnet ist, zum Fiihren von Gutern 
(10), welche durch die Forderscheibe (350) von 
dem Zubringerforderband (A) auf das Abfuhrungs- 
forderband (B) umgeladen werden. 

Vorrichtung nach Anspruch 2, ferner umfassend ei- 
ne Ausrichtungsschiene mit einem Gewicht, welche 
an dem Transportelement (D) neben dem Zubrin- 
gerforderband (A) und geeignet vor der Forder- 
scheibe (350) angebracht ist, wobei die Ausrich- 
tungsschiene in einer Richtung beweglich ist, 
welche .generell querzu dem Zubringerforderband 
(A) verlauft, um Giiter (10) auf dem Zubringerfor- 
derband (A) vor dem Umladen auf die Forderschei- 
be (350) zu beriihren und auszurichten. 
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6. Vorrichtung nach Anspruch 5, wobei die Ausrich- 
tungsschiene ein veranderlich positionierbares Ge- 
gengewicht umfaBt, so da3 die Starke der Beruh- 
rungskraft der Ausrichtungsschienen auf die Giiter 

(1 0) geandert warden kann. 5 

7. Vorriclitung nach Ansprucli 2, ferner umfassend ei- 
ne veranderlich elastische Unnlenkschiene, welche 
an derm Transportelement (D) neben dem Abfijh- 
rungsforderband (B) und geeignet hinter der For- io 
derscheibe (350) angebracht ist, wobei die Umlenk- 
schiene eine geeignete Lange aufweist und geeig- 
net angeordnet ist, urn Guter (10) zu beruhren und 
von der Forderscheibe (350) auf das Abfuhrungs- 
forderband (B) zu fiihren, wobei die Unnlenkschiene is 
entlang der Lange von einem vorderen Ende zu ei- 
nem hinteren Ende davon eine zunehmende Elasti- 
zitat aufweist. 

8. Vorrichtung nach Anspruch 1 , wobei das Giiterum- 20 
ladeelement (H) eine gekriimmt gefonnte Umlenk- 

platte umfaf3t, welche ein Ende, welches iiber dem 
Zubringerforderband (A) verlauft, und ein anderes 
Ende, welches iiber dem Abfuhrungsforderband (B) 
verlauft, aufweist, um Guter (1 0) von dem Zubrin- 25 
gerforderband (A) auf das Abfuhrungsforderband 
(B) umzulenken. 

9. Vorrichtung nach Anspruch 8, wobei das Guterum- 
ladeelement (H) ferner ein drehbares Rad umfaBt, 30 
welches an dem Transportelement (D) angebracht 

ist, wobei das Rad einen Rand aufweist, welcher 
sich in Abstand von der gekriimmt geformten Um- 
lenkplatte befindet und mit dieser eine Bahn defi- 
niert, auf welcher Giiter (1 0) von dem Zubringerfor- 35 
derband (A) auf das Abfuhrungsforderband (B) um- 
gelenkt werden. 

10. Vorrichtung nach Anspruch 1 , wobei das Zubringer- 
und das Abfiihrungsforderband (A, B) in Abstand 40 
angeordnete IVlitnehmerzapfen umfassen, welche 

in Antriebseingriff mit Fassungen entsprechender 
GroBe gelangen, welche in Verlauf um einen Um- 
fang des drehbaren Elements (E) definiert sind. 

45 

11. Vorrichtung nach Anspruch 1, ferner umfassend 
mindestens einemechanische Antriebseinrichtung, 
welche jeweils in Verbindung mit dem Zubringer- 
und dem Abfiihrungsforderband (A, B) geeignet 
eingerichtet ist. um die Forderbander (A, B) in deren so 
jeweiliger Richtung zu bewegen. 

12. Vorrichtung nach Anspruch 11, ferner umfassend 
eine Vielzahl unabhangiger Antriebsmotoren, wel- 
che in Abstand jeweils entlang dem Zubringerund 55 
dem Abfuhrungsforderband (A, B) eingerichtet. 
sind, wobei jeder der Antriebsmotoren (1 6, 22) eine 
geeignete Last-Drehmoment-Kurve aufweist, so 



daB die Drehzahl der Motoren (1 6, 22) ansteigt, um 
jegliches Erschlaffen der Forderbander auszuglei- 
chen, so daB verhindert wird, daB Giiter (1 0), wel- 
che sich auf den Forderbandern (A, B) befinden, auf 
den Forderbandern (A, B) angehauft werden. 

13. Vorrichtung nach Anspruch 12, wobei die Motoren 
(1 6, 22) von einer gemeinsamen Steuervorrichtung 
aus gesteuert werden. 

14. Vorrichtung nach Anspruch 12, wobei mindestens 
die Motoren, welche in Verbindung mit dem Abfiih- 
rungsforderband (B) eingerichtet sind, einstellbare 
Motoren (22) mit veranderlicher Drehzahl sind, wel- 
che von einer gemeinsamen Steuervorrichtung aus 
gesteuert werden. 

15. Vorrichtung nach Anspruch 12, wobei das Zubrin- 
ger- und das Abfiihrungsforderband (A, B) derart 
auf einer Lagerstruktur gelagert sind, daB ein we- 
sentlicher Abschnitt des Zubringer- und des Abfiih- 
rungsforderbands (A, B) in einer vertikal verlaufen- 
den Spirale veriauft, wobei fiir jedes der Forderban- 
der auf jeder Stufe der Spirale mindestens ein An- 
triebsmotor (16, 22) vorgesehen ist. 

16. Vorrichtung nach Anspruch 15, wobei das Zubrin- 
ger- und das Abfiihrungsforderband (A, B) Endtos- 
forderbander sind. 

17. Vorrichtung zum Steuern der laufenden Beforde- 
rung von Giitern (10), umfassend: 

ein Zubringerforderband (A), welches in einer 
ersten Richtung betrieben wird, um Giiter (10) 
auf diesem in der ersten Richtung zu befordern , 
und ein Abfiihrungsforderband (B) mit veran- 
deriicher Geschwindigkeit, welches in entge- 
gengesetzter Richtung betrieben wird, um Gii- 
ter (10) auf diesem in der entgegengesetzten 
Richtung zu befordern; 

wobei das Zubringer- und das Abfiihrungsfor- 
derband (A, B) in einer vertikalen Spiralanordnung 

und in Abstand und generell parallel eingerichtet 
sind, so daB diese einen Raum (20) dazwischen de- 
finieren; 

gekennzeichnet durch ein bewegliches 
Transportelement (D), welches generell uber den 
Raum (20) hinweg verlaufend angeordnet und in 
Langsrichtung davon beweglich ist, wobei das 
Transportelement (D) ferner ein einheitliches dreh- 
bares Element (E) umfaBt, welches sich durch Mit- 
nehmerzapfen, welche entlang dem Zubringer- und 
dem Abfuhrungsforderband (A, B) definiert sind, zu- 
gleich in Antriebseingriff an dessen Umfang befin- 
det, so daB sich das drehbare Element (E) kontinu- 
ierlich dreht, wenn sich das Zubringeroder das Ab- 
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fiihrungsforderbancl (A, B) bewegt, und das Trans- 
portelement (D) in Langsrichtung des Raums (20) 
lauft, wenn eine relative Geschwindigkeitsdifferenz 
zwischen dem Zubringer- und dem Abfuhrungsfor- 
derband (A, B) vorliegt, welche bewirkt, daB das 5 
Transporlelement (D) in der Riclitung des schneiie- 
ren des Zubringer- und des Abfiilirungsforderbands 
lauft; 

eine sich drehende Forderscheibe (350), wel- 
clie durch das drehbare Element (E) drehend an- io 
getrieben wird und eine geeignete GroBe aufweist, 
um mindestens iiber einem Abschnitt des Zubrin- 
ger- und des Abfuhrungsforderbands (A, B) zu ver- 
laufen, so daB Guter (1 0), welche auf dem Zubrin- 
gerforderband (A) laufen, auf die Forderscheibe is 
(350) befordert werden und durch die Forderschei- 
be (350) in Abhangigl<eit von der Drehzahl des 
drehbaren Elements (E) auf das Abfuhrungsf order- 
band (B) umgeladen werden; 

eine Untersetzungsgetriebeanordnung, wel- 20 
Che zwischen dem drehbaren Element (E) und der 
Forderplatte (350) angeordnet ist, so daB sich die 
Forderplatte (350) mit einer geringeren Drehzahl 
als das drehbare Element (E) dreht; und 

eine Vielzahl unabhangiger Antriebsmotoren 25 
(1 6, 22), welche Jewells in Abstand entlang dem Zu- 
bringer- und dem Abfuhrungsforderband (A, B) ein- 
gerichtet sind, wobei jeder der Antriebsmotoren 
(16; 22) eine geeignete Last-Drehmoment-Kurve 
aufweist, so daB die Drehzahl der Motoren (16, 22) 30 
anstelgt, um jegllches Erschlaffen der Forderban- 
der (A, B) auszuglelchen, so daB verhindert wIrd, 
daB Guter (1 0), welche sich auf den Forderbandern 
(A, B) befinden, auf den Forderbandern (A, B) an- 
gehauft werden. 35 

18. System zum Befordern von Gutern von eIner vor- 
deren Ausgabestatlon zu einer hinteren Empfangs- 
station, umfassend: 

40 

ein Hauptforderband (12), welches geelgnet 
angeordnet ist, um Guter (1 0) von der vorderen 
Ausgabestatlon aufzunehmen und die Guter 
(1 0) zu der hinteren Empfangsstation zu befor- 
dern; 45 
eine Sammelvorrlchtung, welche zwischen der 
Empfangs- und der Ausgabestatlon angeord- 
net ist, wobel die Sammeleinrichtung ferner 
umfaBt: 

50 

eIn Zubringer- und eIn Abfuhrungsendlos- 
forderband (A, B), welche in einem Aufbau 
in Abstand und parallel angeordnet sind, 
so daB diese einen Raum (20) dazwischen 
deflnleren, wobei das Zubrlngerforderband 55 
(A) geelgnet angeordnet Ist, um Guter (1 0) 
von dem Hauptforderband (12) aufzuneh- 
men, und das Abfuhrungsforderband (B) 



geelgnet angeordnet Ist, um Guter (1 0) zu- 
riick auf das Hauptforderband (12) zu lei- 
ten; 

mindestens eine mechanische Antriebs- 
einrichtung, welche jeweils in Verbindung 
mit dem Zubringer- und dem Abfuhrungs- 
forderband (A, B) eingerlchtet ist, um die 
Forderbander in deren jeweiliger Richtung 
zu bewegen; 

ein angetriebenes Guterumladeelement 
(H), welches an einem Transporlelement 
(D) angebracht ist und geelgnet zwischen 
dem Zubringer- und dem Abfuhrungsfor- 
derband (A, B) angeordnet ist, um Guter 
(10) zwischen dem Zubrlngerforderband 
(A) und dem Abfuhrungsforderband (B) 
umzuladen, wenn sich eIn drehbares Ele- 
ment (E) relativ zu dem Zubringer- und 
dem Abfuhrungsforderband (A, B) dreht; 

gekennzeichnet durch 

das bewegliche Transportelement (D), wel- 
ches generell uber den Raum (20) hinweg verlau- 
fend angeordnet und in Langsrichtung davon be- 
weglich ist, wobei das Transportelement (D) ferner 
das drehbare Element (E) umfaBt, welches sich In 
Antriebselngrlff durch das Zubringer- und das Ab- 
fuhrungsforderband (A, B) befindet, so daB sich das 
drehbare Element (E) kontinuierlich dreht, wenn 
sich das Zubringer- oder das Abfuhrungsforder- 
band (A, B) bewegt, und das Transporfelement (D) 
den Raum (20) entlang lauft, wenn eine relative Ge- 
schwindigkeitsdifferenz zwischen dem Zubringer- 
und dem Abfuhrungsforderband (A, B) vorliegt, wel- 
che bewirkt, daB das Transportelement (D) In der 
Richtung des schnelleren des Zubringer- und des 
Abfuhrungsforderbands lauft; und 

dadurch, daB das System ferner zustandsre- 
aktive Vorrichtungen (26, 28, 32, 34) umfaBt, wel- 
che geeignet angeordnet sind, um den Zustand von 
Gutern (1 0) auf dem Hauptforderband (12) generell 
in dem Bereich der Sammeleinrichtung zu erfassen, 
wobei diezustandsreaktiven Vorrichtungen (26, 28, 
32, 34) Signale erzeugen, welche auf verschledene 
Zustande der Guter (10) reagleren; und 

durch eine Steuervorrlchtung, welche geelg- 
net in Verbindung mit den zustandsreaktiven Vor- 
richtungen (26, 28, 32, 34) und den mechanischen 
Antriebseinrichtungen des Zubringer- und des Ab- 
fuhrungsforderbands eingerlchtet Ist, um die Ge- 
schwlndlgkelt des Zubringer- oder des Abfuhrungs- 
forderbands (A, B) automatisch auf Basis der Si- 
gnale von den zustandsreaktiven Vorrichtungen 
(26, 28, 32, 34) geelgnet zu steuern, um die laufen- 
de Beforderung bzw. den Abstand von Gutern (10) 
auf dem Hauptforderband (12) durch Steuern der 
laufenden Beforderung von Gutern (10) durch die 
Sammeleinrichtung zu steuern. 
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19. System nach Anspruch 18, wobei die zustandsre- 
aktiven Vorrichtungen (26, 28, 32, 34) mindestens 
eine erste Vorrichtung umfassen, welche generell 
in dem Bereich angeordnet ist, wo das Zubringer- 
forderband (A) Guter (10) von dem Hauptforder- 
band (12) aufnimmt, wobei die erste Vorriclitung ei- 
nen Stau von Gutern (10) auf dem Hauptforderband 
(12) erfaBt und ein entsprechendes Signal erzeugt, 
welches bewirkt, da3 die Steuervorriclitung die Ge- 
schwindigl<eit des Zubringerforderbands (A) er- 
hoht. 

20. System nach Anspruch 18, wobei die zustandsre- 
aktlven Vorrichtungen (32, 34) mindestens eine 
zweite Vorrichtung umfassen, welche generell in 
dem Bereich angeordnet ist, wo das Abfiihrungsfor- 
derband (B) Giiter (1 0) zuruck auf das Hauptforder- 
band (12) leitet, wobei die zweite Vorrichtung einen 
Stau von Gutern (1 0), welche durch das Ausgangs- 
forderband (B) zugestellt wurden, auf dem Haupt- 
forderband (12) erfaRt und ein entsprechendes Si- 
gnal erzeugt, welches bewirkt, daB die Steuervor- 
richtung das Abfuhrungsforderband (B) anhalt bzw 
dessen Geschwindigkeit vermindert. 

21. System nach Anspruch 8, wobei die zustandsreak- 
tiven Vorrichtungen (26, 28) mindestens eine dritte 
Vorrichtung umfassen, welche generell bei einem 
Eingang des Zubringerforderbands (A) angeordnet 
ist, wobei die dritte Vorrichtung einen Mangel von 
Gutern (10), welche durch, das Zubringerforder- 
band (A) aufgenommen werden, erfaBt und ein ent- 
sprechendes Signal erzeugt, welches bewirkt, daB 
die Steuervorrichtung das Zubringerforderband (A) 
anhalt bzw. dessen Geschwindigkeit vermindert. 

22. System nach Anspruch 18, wobei das Zubringer- 
und das Abfuhrungsforderband (A, B) in einerver- 
tikalen Splralanordnung angeordnet sind. 

23. System nach Anspruch 18, wobei die mechani- 
schen Antriebseinrichtungen eine Vielzahl unab- 
hangiger Antriebsmotoren (16, 22) umfassen, wel- 
che in Abstand Jewells entlang dem Zubringer- und 
dem Einfuhrungsforderband (A, B) angeordnet 
sind, wobei jeder der Antriebsmotoren (1 6, 22) eine 
geeignete Last-Drehmoment-Kurve aufweist, so 
da3 die Drehzahl der Motoren (1 6, 22) ansteigt, urn 
jegiiches Erschlaffen der Forderbander auszuglei- 
chen, so daB verhindert wird, daB Guter (1 0), wel- 
che sich auf den Forderbandern befinden, auf den 
Fbrderbandern angehauft werden. 

24. System nach Anspruch 18, wobei das Giiterumla- 
deelement (H) eine sich drehende Forderscheibe 
(350) umfaBt, welche durch das drehbare Element 
(E) drehend angetrieben wird und eine geeignete 
GroBe aufweist, urn mindestens uber einem Ab- 



schnitt des Zubringer- und des Abfiihrungsf order- 
bands (A, B) zu verlaufen, so daB Giiter (10), wel- 
che auf dem Zubringerforderband (A) laufen, auf 
die Forderscheibe (350) befordert werden und 
5 durch die Forderscheibe (350) auf die Abfuhrung 
umgeladen werden. 

25. System nach Anspruch 1 8, wobei das drehbare Ele- 
ment (E) ein einheitliches Element umfaBt, welches 

10 sich durch Mitnehmerzapfen, welche entlang dem 
Zubringer- und dem Abfuhrungsforderband (A, B) 
definiert sind, zugleich in Antriebseingriff an dessen 
Umfang befindet, so daB sich das drehbare Ele- 
ment (E) kontinuierlich dreht, solange sich das Zu- 

15 bringer- oder das Abfuhrungsforderband (A, B) be- 
wegt. 

26. System nach Anspruch 18, wobei das Guterumla- 
deelement (H) eine sich drehende Forderscheibe 

20 (350) umfaBt, welche durch das drehbare Element 
(E) drehend angetrieben wird und eine geeignete 
GroBe aufweist, um mindestens uber einem Ab- 
schnitt des Zubringer- und des Abfuhrungsforder- 
bands (A, B) zu verlaufen, so daB Giiter (10), wel- 

25 che auf dem Zubnngerforderband (A) laufen, auf 
die Forderscheibe (350) befordert werden und 
durch die Forderscheibe (350) auf das Abftihrungs- 
forderband. (B) umgeladen werden, wobei das 
drehbare Element (E) ein einheitliches Element um- 

30 faBt, welches sich durch Mitnehmerzapfen, welche 
entlang dem Zubringer- und dem Abfiihrungsfor- 
derband (A, B) definiert sind, zugleich in Antriebs- 
eingriff an dessen Umfang befindet, so daB sich das 
drehbare Element (E) kontinuierlich dreht, solange 

35 sich das Zubringer- oder das Abfiihrungsf order- 
band (A, B) bewegt; und ferner eine Untersetzungs- 
getriebeanordnung umfaBt, welche geeignet zwi- 
schen dem drehbaren Element (E) und der Forder- 
scheibe (350) angeordnet ist, so daB sich die For- 

40 derschelbe (350) mit einer geringeren Drehzahl als 
das drehbare Element (E) dreht. 

27. System nach Anspruch 18, ferner umfassend eine 
Ausrichtungsschiene mit Gegengewicht, welche an 

45 dem Transportelement (D) neben dem Zubringer- 
forderband (A) und geeignet vor der Forderscheibe 
(350) angebracht ist, wobei die Ausrichtungsschie- 
ne in einer RIchtung beweglich Ist, welche generell 
querzu dem Zubringerforderband (A) verlauft, um 

50 Giiter (10) auf dem Zubringerforderband (A) vor 
dem Umladen auf die Forderscheibe (350) zu be- 
ruhren und auszurichten; wobei die Ausrichtungs- 
schiene ein veranderllch positlonlerbares Gegen- 
gewicht umfaBt, so daB die Starke der Beriihrungs- 

55 kraft der Ausrichtungsschiene auf die Giiter (1 0) ge- 
andert werden kann. 
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Revendications 

1. Appareil servant a controler un flux d'articles (10), 
comprenant : 

un convoyeur d'entr6e (A) entraTn6 dans une 

premiere direction servant a transporter des ar- 
ticles (1 0) le long de ce dernier dans ladite pre- 
miere direction, et un convoyeur de sortie (B) 
entraine dans une direction opposee servant a io 
transporter I es articles (1 0) le long de ce dernier 
dans ladite direction opposee; 
lesdits convoyeurs d'entree et de sortie (A, B) 
etant espaces I'un de I'autre et disposes gene- 
ralement en parallele pour definir un espace is 
(20) entre eux ; 

un organe de transfert d'articles (H) porte par 
un organe de transport (D) et dispose fonction- 
nellement entre lesdits convoyeurs d'entree et 
de sortie (A, B), servant a transporter les arti- 20 
cles (1 0) entre ledit convoyeur d'entree (A) et 
ledit convoyeur de sortie (B), un organe rotatif 
(E) rotant par rapport aux-dits convoyeurs d'en- 
tree et de sortie (A, B) ; 

25 

caracterise par 

un organe de transport (D) dispose generalement 
transversalement et mobile le long dudit espace 
(20), ledit organe de transport (D) comprenant en 
outre ledit organe rotatif unitaire (E), engage par 30 
son entramement dans une surface d'entramement 
commune, simultanement par lesdits convoyeurs 
d'entree et de sortie (A, B), de telle maniere que 
ledit organe rotatif (E) tourne continuellement en 
meme temps que I'un desdits convoyeurs d'entree 35 
et de sortie (A, B) se deplace et que ledit organe de 
transport (D) se deplace le long dudit espace (20) 
s'il existe une difference de vitesse relative entre 
lesdits convoyeurs d'entree et de sortie (A, B), fai- 
sant a ce que ledit organe de transport (D) se de- 40 
place dans la direction du plus rapide desdits con- 
voyeurs d'entree et de sortie (A, B). 

2. Appareil selon la revendication de brevet 1, sa- 
chant que ledit organe de transfert d'articles (H) 45 
comporte un plateau de convoyage rotatif (350). en- 
trame en rotation par ledit organe rotatif (E) et com- 
portant une dimension de maniere a s'etendre sur 

au molns une portion desdits convoyeurs d'entree 
et de sortie (A, B), si bien que les articles (10) se so 
deplagant sur ledit convoyeur d'entree (A) sont 
transportes sur ledit plateau de convoyage rotatif 
(350) et transferes par ledit plateau de convoyage 
rotatif (350) sur ledit convoyeur de sortie (B) en une 
fonction de la vitesse de rotation dudit organe rotatif 55 
(E). 

3. Appareil selon la revendication de brevet 2, com- 



portant en outre un agencement d'engrenage re- 
ducteur dispose fonctionnellement entre ledit orga- 
ne rotatif (E) et ledit plateau de convoyage rotatif 
(350), de telle maniere que ledit plateau de con- 
voyage rotatif (350) tourne a une vitesse de rotation 
Inf^rleure k celle dudit organe rotatif (E). 

4. Appareil selon la revendication de brevet 2, com- 
portant en outre un rail de guidage porte par ledit 
organe de transport (D) et dispose generalement 
autour d'une portion d'une circonference exterieure 
dudit plateau de convoyage rotatif (350) et servant 
a guider les articles (1 0) transferes par ledit plateau 
de convoyage rotatif (350) dudit convoyeur d'entree 
(A) audit convoyeur de sortie (B). 

5. Appareil selon la revendication de brevet 2, com- 
portant en outre un rail d'alignement a contrepoids 
porte par ledit organe de transport (D) et adjacent 
audit convoyeur d'entree (A), dispose fonctionnel- 
lement en amont dudit plateau de convoyage rotatif 
(350), ledit rail d'alignement etant mobile dans une 
direction generalement transversale audit con- 
voyeur d'entree (A) et servant a apprehender et a 
aligner les articles (1 0) sur ledit convoyeur d'entree 
(A) avant de les transferer audit plateau de con- 
voyage rotatif (350) . 

6. Appareil selon la revendication de brevet 5, sachant 
que ledit rail d'alignement comporte un contre-poids 

a disposition variable, si bien que le degre de la for- 
ce de contact dudit rail de contact centre les artides 
(1 0) peut etre varie. 

7. Appareil selon la revendication de brevet 2, com- 

portant en outre un rail deviateur a elasticite varia- 
ble porte par ledit organe de transport (D), adjacent 
audit convoyeur de sortie (B) et dispose fonctiori- 
nellement en aval dudit plateau de convoyage rota- 
tif (350), ledit rail deviateur presentant une longueur 
et dispose de maniere a contacter et a guider les 
articles (10) dudit plateau de convoyage rotatif 
(350) sur ledit convoyeur de sortie (B), ledit rail de- 
viateur presentant une elasticite croissante sur la- 
dite longueur, d'une extremite avant a une extremite 
arriere de cette derniere. 

8. Appareil selon la revendication de brevet 1 sachant 
que ledit organe de transfert d'articles (H) com- 
prend un plateau deflecteuren forme curviligne pre- 
sentant une extremite s'allongeant sur ledit con- 
voyeur d'entree (A) et une autre extremite s'allon- 
geant sur ledit convoyeur de sortie (B) et servant a 
devier les articles (1 0) dudit convoyeur d'entree (A) 
audit convoyeur de sortie (B). 

9. Appareil selon la revendication de brevet 8, sachant 
que ledit organe de transfert d'articles (H) comporte 
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en outre une roue rotative montee sur le dit organe 
de transport (D) , ladite roue rotative comportant u ne 
jante espacee de et formant une vcie de passage 
avec ledit deflecteur en forme curviligne, a travers 
laquelle les articles (10) sont devies dudit con- 5 
voyeur d'entr6e (A) audit convoyeur de sortie (B). 

1 0. Appareil salon la revendication de brevet 1 , sachant 
que lesdits convoyeurs d'entree et de sortie (A, B) 
comportent des mentonnets d'entrainement qui io 
s'engagent pour I'entramement dans des douilles 
de dimensions correspondantes, definies autour 
d'une circonference dudit organe rotatif (E). 



comportant : 

Un convoyeur d'entree (A) entrame dans une 
premiere direction pour transporter des articles 
(10) dans ladite premiere direction et un con- 
voyeur de sortie k Vitesse variable (B) entraTn6 
dans une direction opposee pourconvoyer les- 
dits articles (1 0) dans ladite direction opposee : 
lesdits convoyeurs d'entree et de sortie (A, B) 
etant configures en un arrangement en spirale 
verticale, espaces I'un de I'autre et disposes 
generalement en parallele pour definir un es- 
pace (20) entre eux ; 



11. Appareil selon la revendication de brevet 1, com- is 
portant en outre au moins un mecanisme d'entrai- 
nement configure avec chacun desdits convoyeurs 
d'entree et de sortie (A, B) et servant a deplacer 
lesdits convoyeurs d'entree et de sortie (A, B) dans 
leurs directions respectives. 20 

12. Appareil selon la revendication de brevet 11 , com- 
portant en outre une multitude de moteurs d'entrai- 
nement autonomes, disposes a distance I'un de 
I'autre le long de chacun des convoyeurs d'entree 25 
et de sortie (A, B), chacun desdits moteurs d'entrai- 
nement (1 6, 22) presentant une courbe de resistan- 
ce telle que lesdits moteurs d'entrainement (16, 22) 
augmentent leur Vitesse pour ainsi tendretout mou 
desdits convoyeurs, empechant que lesdits articles 30 
(1 0) disposes sur lesdits convoyeurs d'entree et de 
sortie (A, B) se rapprochent les uns des autres. 

13. Appareil selon la revendication de brevet 12, sa- 
chant que lesdits moteurs d'entrainement (16, 22) 35 
sont commandes par une commande commune. 

14. Appareil selon la revendication de brevet 12, sa- 
chant que, au moins, les dits moteurs configures 
avec ledit convoyeur de sortie (B) sont des moteurs 40 
a Vitesse variable reglable (22) commandes par une 
commande commune. 

15. Appareil selon la revendication de brevet 12, sa- 
chant que lesdits convoyeurs d'entree et de sortie 45 
(A, B) sont supportes par une structure support, si 
bien que des parties substantiels desdits con- 
voyeurs d'entree et de sortie (A, B) sont disposes 

en helice s'allongeant verticalement, sachant que 
I'un au moins des moteurs d'entraTnement (1 6, 22) so 
est fourni pour chacun desdits convoyeurs a cha- 
que couche de la spirale. 

16. Appareil selon la revendication de brevet 15, sa- 
chant que lesdits convoyeurs d'entree et de sortie 55 
(A, B) sont des convoyeurs sans fin. 

17. Appareil pour le controle d'un flux d'articles (10), 



caracterise par 

un organe de transport mobile (D) dispose genera- 
lement transversalement et mobile le long dudit es- 
pace (20), ledit organe de transport (D) comprenant 
en outre un organe rotatif unitaire (E), engage a sa 
circonference pour tramement simultanement par 
des mentonnets d'entraTnement dispose le long 
desdits convoyeurs d'entree et de sortie (A, B), si 
bien que ledit organe rotatif (E) tourne continuelle- 
ment en meme temps que I'un desdits convoyeurs 
d'entree et de sortie (A, B) se deplace et que ledit 
organe de transport (D) se deplace le long dudit es- 
pace (20) s'il existe une difference de Vitesse rela- 
tive entre lesdits convoyeurs d'entree et de sortie 
(A, B), faisant a ce que ledit organe de transport (D) 
se deplace dans la direction du plus rapide desdits 
convoyeurs d'entree et de sortie (A, B) ; 
un plateau de convoyage rotatif (350) entrame en 
rotation par ledit organe rotatif (E) et comportant 
une dimension de maniere a s'etendre sur au moins 
une portion desdits convoyeurs d'entree et de sortie 
(A, B), si bien que les articles (1 0) se deplagant sur 
ledit convoyeur d'entree (A) sont transportes sur le- 
dit plateau de convoyage rotatif (350) et transferes 
par ledit plateau de convoyage rotatif (350) sur ledit 
convoyeur de sortie (B) en une fonction de la Vites- 
se de rotation dudit organe rotatif (E) ; 
un agencement d'engrenage reducteur dispose 
fonction nellement entre ledit organe rotatif (E) et le- 
dit plateau de convoyage rotatif (350), de telle ma- 
niere que ledit plateau de convoyage rotatif (350) 
tourne a une vitesse de rotation inferieure a celle 
dudit organe rotatif (E) ; et 
une multitude de moteurs d'entraTnement autoho- 
mes (16, 22), disposes a distance I'un de I'autre le 
long de chacun des convoyeurs d'entree etde sortie 
(A, B), chacun desdits moteurs d'entraTnement (16, 
22) presentant une courbe de resistance telle que 
lesdits moteurs d'entraTnement (16, 22) augmen- 
tent leur Vitesse pour ainsi tendre tout mou desdits 
convoyeurs, empechant que lesdits articles (10) 
disposes sur lesdits convoyeurs d'entree et de sor- 
tie (A, B) se rapprochent les uns des autres. 
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18. Systeme pour le convoyage d'articles (10) a partir 
d'une station de livraison en amont a une station de 

reception en aval, connportant : 

un convoyeur principal (1 2) dispose pour rece- 5 
voir des articles (10) de ladite station de livrai- 
son en amont et transporter lesdits articles (10) 
a ladite station de reception en aval ; 
un dispositif accumulateur dispose entre lesdi- 
tes stations de reception et de livraison, ledit io 
accumulateur comportant en outre : 

des convoyeurs d'entree et de sortie sans 
fin (A, B) disposes en une configuration 
d'espacement I'un de I'autre et parallele- is 
ment de maniere 

a definir un espace (20) entre eux, ledit 
convoyeur (A) etant dispose de maniere a 
recevoir les articles (1 0) a partir dudit con- 
voyeur principal (1 2) et ledit convoyeur de 20 
sortie (B) etant dispose de maniere a deli- 
vrer en retour les articles (10) audit con- 
voyeur principal (12) ; 
au moins un mecanisme d'entramement 
configure pour chacun desdits convoyeurs 25 
d'entree et de sortie (A, B) pour deplacer 
lesdits convoyeurs dans leurs directions 
respectives ; 

un organe de transfert d'articles entrame 
(H) porte par un organe de transport (D) et 30 
fonctionnellement dispose entre lesdits 
convoyeurs d'entree et de sortie (A, B) pour 
transferer les articles (10) entre ledit con- 
voyeur d'entree (A) et ledit convoyeur de 
sortie (B) en meme temps qu'un organe (E) 35 
tourne relativement a aux-dits convoyeurs 
d'entree et de sortie (A, B) ; 

caracterise par 

ledit organe de transport mobile (D) dispose gene- 40 
ralement transversalement et mobile le long dudit 
espace (20), ledit organe de transport (D) compre- 
nant en outre un organe rotatif (E), engage pour 
tramement par lesdits convoyeurs d'entree et de 
sortie (A, B), si bien que ledit organe rotatif (E) tour- 45 
ne continuellementen meme temps que I'un desdits 
convoyeurs d'entree et de sortie (A, B) se deplace 
et que ledit organe de transport (D) se deplace le 
long dudit espace (20) s'il existe une difference de 
Vitesse relative entre lesdits convoyeurs d'entree et so 
de sortie (A, B), faisant a ce que ledit organe de 
transport (D) se deplace dans la direction du plus 
rapide desdits convoyeurs d'entree et de sortie (A, 
B), et 

ledit systeme comportant en outre des dispositifs 55 
capteurs d'etat (26, 28, 32, 34) disposes de maniere 
a capter les conditions des articles (10) sur ledit 
convoyeur principal (12), generalement dans la zo- 



ne de Taccumulateur, lesdits dispositifs capteurs 
d'etat (26, 28, 32, 34) generant des signaux selon 
les divers etats des articles (10) ; et 
un regulateur configure fonctionnelfementavec les- 
dits dispositifs capteurs d'etat (26, 28, 32, 34) et les- 
dits m6canismes d'entraTnement des convoyeurs 
d'entree et de sortie pour reguler automatiquement 
la Vitesse de clnacun desdits convoyeurs d'entree 
et de sortie (A, B) sur la base desdits signaux ge- 
neres par lesdits dispositifs capteurs d'etat (26, 28, 
32, 34), de maniere a reguler le flux ou I'espace- 
ment des articles (10) sur ledit convoyeur principal 
(12) en regulant leflux des articles (10) par le biais 
dudit accumulateur. 

19. Systeme selon la revendication de brevet 18, sa- 
chant que lesdits dispositifs capteurs d'etat (26, 28, 
32, 34) comportent au moins un premier dispositif 
dispose generalement dans la zone ou ledit con- 
voyeur d'entree (A) receptionne les articles (10) a 
partir dudit convoyeur principal (12), ledit premier 
dispositif detectant un lot d'articles (10) sur ledit 
convoyeur principal (12) et generant un signal affe- 
rent, faisant ainsi a ce que ledit regulateur augmen- 
te la Vitesse dudit convoyeur d'entree (A). 

20. Systeme selon la revendication de brevet 1 8, sa- 
chant que lesdits dispositifs capteurs d'etat (32, 34) 
comportent au moins un deuxieme dispositif dispo- 
se generalement dans la zone ou ledit convoyeur 
de sortie (B) delivre en retour les articles (10) sur 
ledit convoyeur principal (12), ledit second dispositif 
detectant un lot d'article (10) sur ledit convoyeur 
principal (12) delivre par ledit convoyeur de sortie 
(B) et generant un signal afferent, faisant ainsi a ce 
que ledit regulateur arrete ou reduise la Vitesse du- 
dit convoyeur de sortie (B). 

21 . Systeme selon la revendication de brevet 1 8, sa- 
chant que lesdits dispositifs capteurs d'etat (26, 28) 
comportent au moins un troisieme dispositif dispo- 
se generalement a une entree dudit convoyeur 
d'entree (A), ledit troisieme dispositif detectant une 
absence d'articles (10) receptionnes actuellement 
par ledit convoyeur d'entree (A) et generant un si- 
gnal afferent, faisant a ce que ledit regulateur arrete 
ou reduise la vitesse dudit convoyeur d'entree (A). 

22. Systeme selon la revendication de brevet 1 8, sa- 

chant que lesdits convoyeurs d'entree et de sortie 
(A, B) sont disposes en une spirale verticale. 

23. Systeme selon la revendication de brevet 1 8, sa- 
chant que les dits mecanismes d'entraTnement 
comportent une multitude de moteurs d'entraTne- 
ments autonomes (16, 22) disposes en espace- 
ment les uns des autres le long desdits convoyeurs 
d'entree et de sortie (A, B), chacun desdits moteurs 
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d'entramement (16, 22) presentant une courbe de 
resistance telle que lesdits moteurs d'entramement 
(1 6, 22) augmentent leur Vitesse pour ainsi tendre 
tout nnou desdits convoyeurs, ennpechant que les- 
dits articles (10) disposes sur lesdits convoyeurs 5 
d'entr6e et de sortie (A, B) se rapprochent les uns 
des autres. 

24. Systeme selon la revendication de brevet 18, sa- 
chant ledit organe de transfer! d'articles (H) com- io 
porte un plateau de convoyage rotatif (350) entraT- 

ne en rotation par ledit organe rotatif (E) entraine 
en rotation par ledit organe rotatif (E) et comportant 
une dimension de maniere a s'etendre sur au moins 
une portion desdits convoyeurs d'entree et de sortie is 
(A, B), si bien que les articles (1 0) se deplagant sur 
ledit convoyeur d'entree (A) sont transportes sur le- 
dit plateau de convoyage rotatif (350) et transferes 
par ledit plateau de convoyage rotatif (350) sur ledit 
convoyeur de sortie (B). 20 

25. Systeme selon la revendication de brevet 18, sa- 
chant ledit organe rotatif. (E) comporte un organe 
rotatif unitaire engage a sa circonference pour trat- 
nement simultanement par des mentonnets d'en- 25 
trainement dispose le long desdits convoyeurs 
d'entree et de sortie (A, B), si bien que ledit organe 
rotatif (E) tourne continuellement en meme temps 
que run desdits convoyeurs d'entree et de sortie (A, 

B) se deplace. 30 

26. Systeme selon la revendication de brevet 18, sa- 
chant que le dit organe de transfert d'article (H) 
comporte un plateau de convoyage rotatif (350) en- 
frame en rotation par ledit organe rotatif (E) et com- 35 
portant une dimension de maniere a s'etendre sur 

au moins une portion desdits convoyeurs d'entree 
et de sortie (A, B), si bien que les articles (10) se 
deplagant sur ledit convoyeur d'entree (A) sont 
transportes sur ledit plateau de convoyage rotatif 40 
(350) et transferes par ledit plateau de convoyage 
rotatif (350) sur ledit convoyeur de sortie (B), ledit 
organe rotatif (E) comportant un organe rotatif ledit 
organe rotatif (E) comprenant en outre un organe 
rotatif unitaire (E), engage a sa circonference pour 45 
entraTnement simultanement par des mentonnets 
d'entraTnement dispose le long desdits convoyeurs 
d'entree et de sortie (A, B), si bien que ledit organe 
rotatif (E) tourne continuellement tant que I'un des- 
dits convoyeurs d'entree et de sortie (A, B) se de- so 
place et comportant en outre un agencement d'en- 
grenage reducteur dispose fonctionnellement entre 
ledit organe rotatif (E) et ledit plateau de convoyage 
rotatif (350), de telle maniere que ledit plateau de 
convoyage rotatif (350) tourne a une vitesse de ro- 55 
tation inferieure a celle dudit organe rotatif (E). 

27. Systeme selon la revendication de brevet 18, com- 



portant en outre un rail d'alignement a contrepoids 
porte par ledit organe de transport (D) et adjacent 
audit convoyeur d'entree (A), dispose fonctionnel- 
lement en amont dudit plateau de convoyage rotatif 
(350), ledit rail d'alignement etant mobile dans une 
direction g6n6ralement transversale audit con- 
voyeur d'entree (A) et servant a apprehender et a 
aligner les articles (1 0) sur ledit convoyeur d'entree 
(A) avant de les transferer audit plateau de con- 
voyage rotatif (350), ledit rail d'alignement compor- 
tant un contre-poids a disposition variable, si bien 
que le degre de la force de contact dudit rail de con- 
tact centre les articles (10) peut etre varie. 
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FIG. 8 
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FIG. 11 
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FIG. 15 
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FIG. 17 
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FIG. 18 
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FIG. 22 
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FIG. 23 



38 



EP 1 161 391 B1 




EP 1 161 391 B1 
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